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OBJECT oy IKVLSTIG/TION 

At the close of ‘or 1(5 ’ ar II, Allied scientists 
screening Germr.n techniccl papers reported the results of 
an exporiment performed on basically a free vortex. This 
experiment was carried on by a German physicist, Rudolph 
Hilsch, in ?/hich he reported wide variations in total 
temperatures. This phenomena of total temperature verit- 
tions is not in ?4-ccord with classical free vortex theory. 

The primary endeavor in this investigation was to 
design apparatus with which to attempt a reproouction of 
Hilsch’s results. It was desired to hive this <3csign of 
such proportions and flexibility that (. fundamental study 
of this phenomena could be carried out. Furthermore , with 
results obtained in experimentation a comparison could he 
made between these results c.nc the prediction of classical 
free vortex theory. 

FPAh '.US 

The first problem encountered w s a metho(3 of producing 
a vortex of considerable strength. To prociuce a strong 
vortex, three nozzles designed for i I^’ach number of one, 

?jere spaced symiftotri cally around the periphery of a pipe 
in such positions that the centerlines of the nozzles would 
be parallel to the t<-ngents of the pipe. This arrangement 
was desired in order that the fl.ow would enter tiio pipe tan- 
gentially. The nozzles aero (iesigne(5 with an arbitrary weight 
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flow tnd pressure thot was availr-blG frorn the lo.horatory 
compressor* A two inch diameter pipe was chosen since it 
was felt that this size pipe would be sufficient to pro- 
duce a strong vortex and allow adequate instrumentation. 

An arbitrary length of three feet of pipe v/j s selected 
and the nozzles were placed two feet from one end, which 
would allow some degree of flexibility in that the vor- 
tex could travel different distances within the pipe. A*n 
end test plate with static pressure and thermocouple taps 
on the same radius was designed to bo fitted to either 
end of the pipe. The end test plate had a smell hole at 
the center of the plote to allow the air to discharge. 
Originally, it was felt that by placing discs of various 
diameters in the pipe on the opposite side of the nozzles 
with respect to the end test plate, a separation of flow 
could be effected; that is, the air t t the periphery would 
bo drawn off at one end of the pipe and the core air would 
be dischergod through the end test plate at tJie other end 
of the pipe, flowover, it was found that sub-etmospheric 
pressures were developed at the core : nd consequently 
atniosphere air was drawn in through the end test plate 
with this configuration. This made it necessary to design 
a plug which would force the flow through the tost plate. 

^ith flexibility of design in mind, the flow divider, and 
subsequently the plug, v;ore attached to the end of a sup- 
ported rod v/hich would (*llov^ positioning at varying distances 
from the nozzles. A section of the tv;o inch pipe at the 
nozzles was enclosed within a manifold which served as a 
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recolvor of the oup. ly pressure fro the cctri pressor . To 
facilitate further instrunientf- tion taps were drilled tl^u'^ugh 
the outside of the ’ipe between the nozzles and the end 
test plete. A Bourdon Pressure Gage was located on the mani- 
fold. During the course of experimentation it was desired 
to obtain data in close to the nozzles. A plug adapted 
to ttike total temperature, total pressure, and static pressure 
on the same radius. See Plates I, II, III, and IV. 

An ndaptation of a vortex valve designed b> Professor 
Neil P. Bailey, head of t ho Mechanical Engineering Depart- 
ment of Kensselaor Polytechnic Institute, was used which 
permitted better instrumentation of the core phenomenom. 

The essential difference in the apparatus was the method in 
which the vortex was induced. The vnnes were set at an angle 
of ton degrees with the tangent, and air from a receiver 
vms directed through the vunos around the periphery of 
pipe. Static pressure tops were located on the back plato 
to which the vanes were attached. This apparatus was 
mounted on e lathe bee, whicii made it possible to rigidly 
mount and center precisely a thermocouple and pressure tubes. 
It was found that when raaking center traverses, it wrs ab- 
solutely necessary to stay at the center of the pipe, since 
any deviation fro. the center placed the instrument in the 
whirl of the vortex, causing it to vibrate violently. 

The thermocouples used in this investigation were 
shielded Chromel vs Alumel. For the nozzle inauced vortex, 

the total pressure plug adapter was designed by means of 
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a tr.ani, to t'm t t n in.p.* ct tub:.- c-^ulb 'oa rotated for 
th-i xitnujc prG.^r?urG rof.£?lii£* see Plate IV* 

r; :-'T r--£E vo?Tr,i m cp y 



iveasent dti:.? free vortox tLoory l» bi.ead on tbo follow ing » 
V asunptlons : 

1* Conatcnt total onor^. 

£* never si bill tv* 

J5. Centrifugal forces ore balrncod by u radical 
jiressuro gradient. 

?iitb. r OX’S going a ssu captions and for tbe case of e 

coL^jressiblo r.odiujs Tilth no raditl rio«, a free vortex can 
bo nhovn to bn ei»f'roctori^ed by vr “ constant. 
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/. force bcl- nee gives 
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Frors t'tm genoral energy equation, the statement that 
the totrl oiKjrgy is eon nt ant is, 

H y dlH-l vdv = 0 (P) 

~ Ji 



T Tf-TT 

For o gas, 
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Also, for i. reversible chenge, 

(if-l) lE I ^ (4) 

y E T 

Combining (1) ?/ith (3) 

dP 2 1 (5) 

gRT r 

Klimina.ting (dT) betT/een (rj) and (4) 

dT = T(^"l) ^ = - (/«!) vdv (6) 

r r Rg 

Solving (6) for ^ 

P ^ 

dP = - ygy (7) 

P RgT 

Solving (.7) anc (1) 

dP - y^dr - - vdv (8) 

T" gRTr RgT 

Enuation (6) soys 

dr Z 1^?) 

r y 

or that 

vr - constant (10) 

At tho CO- ter when v = 0, ecuation (10) inplies thct 
the velocity is infinite and from the equation 



a pressure of absolute zero is demanded at the center. 



This equation taken from ’’Thermodynamics of Air at 
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High Velocities^ by Keil } . Bailey 
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L’lSCUSSIOK OF PE8ULTS 

Prelininary investige-.tions v?ith various diameter flow 
dividers, revealed sub-atniospiier ic pressures at the center 
of the eno test plv. le . This meant that tho flow was not 
discharging through the half inch diameter exit at tho end 
pi- te,ond necessitated designing a snug fitting plug which 
could be positioned tt the no 2 :ales, thus forcing the floTi 
to discharge tiirough the end test pljte. With the plug in 
position, thermocouple probes at the end test plats revealed 
u drop in total temperature from the outer diameter to the 
center of considers ble magnitude, which wc»s not obt€tined 
with the original design idea of flov/ division* In an ef- 
fort to obtain a picture of the temperature and pressure 
variation along the length of the pipe, taps were drilled, 
through which me:, sui'ements could be taken, 'with this 
set-up, date for curves number 1 and number were obtained. 
A diameter traverse showed a small drop in total tempera- 
ture at the outer radii, with a much greater drop in to- 
vrnLTQs the center. The lowest temperature was at tho center 
of the pipe. Diameter traverses tt the other taps gc;ve the 
same general total temperature trend. A significant temp- 
erature difference -between tups at the serae outer radii 
was noted, with the difference becoming less in towards the 
center. For an incoming total temperature of 101^ F, the 
canter total temperature varied from 73^ F at the outer 
tap, to 66^ F at the tap nearest the nozzles. It is of 
interest to note that the total temperature at the outer- 



dost r uiiia v;iies frocj 8^ F i^bovo tno into , in.* to.-percturo 

at thy outer tup, to 11 F hcloife* the Inco.-ln^: temper.’ turc 

^ - 

the t: p .oc-.rc»t the nozzles* It duat bo ..oiriteh out th*t 
with this &etho-v. of instrur.entut ion in which tho thorp^couplo 
ic traversed tlirough tho flow, tho pfienocr.cna ^fi8sr inveotieu- 
tion iR f-ltcrod by tho presence of ths tJ.crr.ocouplo . This 
\?3S vory obvious, ovidencod by u distinct cir in sound 



rs the troverso woe tcKon. This probt-bly uc(. . nts for tho 
unsynEo tried rot dingo. However, it is i^eit tlv-t this would 
indiccto trjc goneroi trend, but i!“ouIu llisiit the rdisbility 
of the results. Attempts to chech these rcuc-ings by 

probint- through the enu tost pi? to alont tho longth of pipe 
wore unsuccessful, duo to tho vlbr-tiono oat up by the whirl 
of the vortex* 

A posBiblo oxpiujistion of thi;^ total tenpor^ ture V iria- 
ticn dght ’-*»o given by consicoring the t at any lice a velo- 
city or t-empsraturo gradient exists in cn actu^.l goe, th© 
’’transport phenoRona*’ of viscosity and thci'cu 1 conduction 
ore present# ' e the sir first leaves the nozr.les ana spirals 
in toW.ro the center of the ,ifc, ^hich V7Co orrindly at 
at ospherie pressure, j velocity grediont Is efitabllchod. 



Luo to tula velocity rradient a vi 
This viscous force Is function o 
which takes pl.ee botteon r djacont 

c.t ci rferent velocitie.?. ^thcrofoT* 
energy c n be thought of s e. Ing 



2C0US- "orce exists* 
f the c h’ rif^ ef sonontura 
1 yarn of dr tr- "ciinf 

vor^ in done and 
tr? nr -e.rted fro. the 1. yer 



of higher velocity air. By the mechanism of thermal conduction 
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c p£ Ti. of xals «ner^y vrtnrforrod ccn be 'ac of es 

anparring in ta« form of taera. 1 energy in wae djaceni xt.y 9 r* 
Since totrl te^inerf turn is li fnet.sura of the ener-j^y of c syat i.n, 
end the 1: yer of «ir traveiing 6t tho hlgner velocity nr s 
given up sonio of its energy, it folioiia thf t tr.o totcil tesip- 
ercturo of this ^eyer ipouid bo recuced* / feir osruaptlon 
would be to consider tht t the rtdifci forces ere baltncod, 

?fhica Tfould discount the effect of snsss diffusion. If the 
velocity Is increcGing in toijtrd the center of the vortex, 
the over-oil effect of the vioeous action ^ould b co;.e grs£ tsr, 
which eccounts for the lowest tamper, taro occuring it t;i« 
cent ax' of the olpe* As the flow travels down the length of 
pipe, and ns long cs the viscous forces continue to ( ct, the 
total toinpor&'wure nt tae center would decree so and tne total 
toapera lure el the outer rrdii would increeco. V.'itri :sora 
viscous 'ttork being done ct the center, the velocity wouxd 
docrecse fester et the center than c t tao outer radii# If 
ea Idool ct se is considered with no friction from t.*o pl^^e 
wall, and tne viscous forces ere dlssi Dated, It is concelvi ble 
th? t a steto approaching constent cnguii r velocity would 
result, in which toore woa. d be no set tle tasirert. taro girdisnt# 
However, this would still allow tn« existence of the totr.l 
err.ture gri;dient# /ctuclly, the friction of the wall will de- 
crease the velocity rt the outer radii, thereby raising tne 
static terjperaturo at t.oso radii# As this -'rocess contlnuos 
thoraf l energy would be trensportod recl-c to the center# 



SventuGlly, tho tmguler velocity would le reduced to soro, 
nt wMch tiae o t tf 1 tnaperature grcdisnt would no iongor 
exist* Tiils xouic raprooent tdo lire cyclo of tiie vorLox* 
Froin tno plot of curve nusbor 2, it is aoteci ti. t t is 
lowost totrl t aperature w r» nDt .ensured at tiio sc: dis- 

tance f rois the nozzles es was the hlg .ast toU.l te!! 3 rc tara . 
This would saosi to contradict tha theory as proseatad. In 
thrt tiia theory would cel. for the maximum end SLlnisias 
totel temr^arstura to occur r t the same diotenca from the 
nozzles. Upon investigation, sub-atfsospharic :^rascuro3 
wero dotocted ct tho oxlt of the and tost pit. to. This 
woulc aer n ta, t etwiospharic fcir was being pumped bec^ into 
the "ipo, and, consequently, the taor ocounie would read a 
V€ ^ue that was a function of the fixture of tho cold cir cnC 
tho warm room oir ct tho cantor of the pij>o. ^-ho bettor 
injtru.,.entotion possibilities vVtilabie with tns vuno iauaced 
vortax appcrtitus eilowod cn investigation of t.ls offset. 

Those results ere givon in the data contained in tobio num- 
ber 9 end plotted es curve number 9, In an effort to do- 
tormlno how far hactC into the center of tho pipe room oir 
was being pum''Od, thres types of presaure tubes were Ceoigned* 
Sith those proscuro tubss it xes felt ta< t the direction 
of t.he tir flow ci the center of the pipe could to doter- 
mined. If c center traverse were triten with an o?>an-endod 
tube. End tuc flow were disch»^^Sihg out of the center of the 
pipe, € rofeding fpproachlng total *>rssoure would Ic obtciaid. 
however, if tho flow were revorsod, as would bo tho cf sa in 
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a pu action, the reading obt- iaeci \?ouid approach a 

“Vf lue loss li n static. If those tnoasureirients are compared 
with the aie? surements taken with an open-ended tube with a 
180^ bend, tne direction of the flow is indicated. A 

static pressure centei- traverse was also taken to confirm 

t io conclusions. It vvas confirmed that a reverse 1 of flow 
direction was occurring at the center with room air being 
pumpec. into the center of tuc pipe. Viith the ovaileble 
tubing terial, even though the tubes were firmly t nchored 
and accui’c tely centered, it was not possible to investigate 
tsie pumping effect beyond a distance of three inches from 
tne discharge end of the pipe. gain, instru entation 
difficulties were caused by the whirl of the vortex. The 
effect of this pumping on the total temperature at the center 
of the pipe was detei mined by placing a shield near the exit 
wnich prevented t*\e pumping action. The shield was free 
to assu; e n equilibrium position, and thus it was felt 
that its only effect s to stop the pumplr*g action. 

On the first a t tempt to study this effect, the thermocouple 
did not fit snugly in the hole t the center of the shield, 
and t .e sir pe of tlic total temperature center traverse 
cur VO vr s not affected by the presence of the shield. 

. shield t;en was tried in T/hich tahe thermocouple aid fit 
snugly, no this ti o the lov/ost total temper turc recorded 
was not affected {pprecieblyj but this low temporature 
existed for a gre ter dist-^ nee, and the temper*. tare did not 
incrc' se to £ s high an exit value s in tnc cc-so without a 
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shield. These results are ^iven in table nujibcr 8 nd 
plotted sc curve number 8. The exit tot* 1 ter.perct^ie t.'iout 
the shield was F and with the chiold the totiil teapera- 
turo wes 53® F. Therefore, it seems rcasom. ble to acs.- .e that 
pumping action could account for tie apparent contradiction 
to tho theory as rosontocl; that is, ’without this 'umping 
action, the center trr.verse plottoo on curve number h v»ould 
have decreased instead of increased. 

From the theory as presented tie lo'-est temperature 
detected would bo a function of the intensity of tho vortex. 

If tho incoming total pressure is reduced the entering Tech 
number will be reduced. Hence, the strength of the vortex 
will decree so. This was substantiated by vary in'- the total 
pressure forming the vane-indacec vo;tox. These results are 
given in table number 6 and plotted as curve number 6. 

With an incoming total pressure of 51.6" Kg absolute, the 
lowest total temperature detected wc s 3*- ® F, while with an 
incoming total prossuie of 40.7" Hg absolute, the lowest total 
temperoturo was 65° F. 

Static pressure measuromoni s were aken at the vane plate 
for different incoming total pressures. It is interesting 
to note their variations, but this data api)earc to be of no 
particular use at this time. These results are given in table 
number 7 and plotted as curve number 7 for possible future use. 

It would be of great interest to know the flach number in 
a vortex "t the different radii as it develops, travels down 
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the pipe, ana as it begins to oissipate. It is realized that 
nn accurate determination woula be moat difficult because 
of the nature of the floii? and its accompanying instrumen- 
tation profeloms. As was pointed out previously, tlie slightest 
probing alter' d the nature of the flow, evidenced by a distinct 
change in sound. Furthermore, any moosui’ements obtained would 
he some function of the vortoz flow and the flow component os 
the vortex traveled down the pipe. With these difficulties in 
mind it was felt that perhaps a trenc of the liach number versus 
radius could be found. A diameter traverse was made on the 
discharge side of the nozzles with an impact tube, and the im- 
pact tube was rotated until a maximum total pressure reading was 
obtained. Static pressure was determined by rotating the 
impact tube until the miniiaum reading was obtained. It is 
ful.V/ realized that tliese pressure readings ??ou3d be consi- 
derably lower than the actual static pressures, due to the woke 
around the impact tube CQUs.d by the flow. The results of 
this investigation are given as a r^art of table 5 and plotted 
as one of the curves numbered 5. The data is given only for possible 
future reference. 

During the course of this investigation, a ring formation 
was noted on the so' 1 used to force the flow to discharge 
through the end test j)latc. The ring was foraied by the oil 
present in the supply eir. In present day free vortex theory 

A 

an infinite velocity is implied at the center erf the freo 
vortex. If the flow velocity could approach infinity at the 
center# it would first have to go through a Mach number of one. 
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There ic no ^;pp»i"€nt mthi^nistA in ^ free \ortex tl> t ♦o- 
Gliow tin Ciow to eicooC eonie Yclocliy* • Ith this in rind 
it ttt-s tr. t possibly th‘ riiif reprcneritod the point 

at iKhich thore ciecontiaiiity of t*nd ihero the 

J.*&ch nuiabcr of tha vertex could not exceed unity* This ring 
Is sho'Ut In photograph on p^. go 25c, •^gals, Instru.-.enti tlon 
presontod a problofs, but c re-deei^n of tfco se-e.l plug on 
which the ring <.ppe red posslblo. Thi« would not oi&rupt 
the flo« to tho extont of thi<t ros^ltiug from & diLooter 
ti’svorse* This re-design is shovn on plt.to nuaher 4* To 
study this ring fornr^tioa the following proesduro used* 
*£hB sQcl plug «cs rer»*oved afiC covered <. fixture of bor® 

blucK fioo oil, ropositioned, r,nd ttiO incoming; toti.i pressure 
rnisod to « pcrtlcul r vclus* The length of ti-- © thet t e 
pressure wes u.;. iGt^5.inGd wt-e vtried* Then, tiio pressure valve 
m.s turned oft, the se&l plug removed, end the ring fortsation 
observed* 3y this procedure it W'«.s found tht t t.,o ring 
form;^tion first aprjeureo ut irtCLes fro® tl* nozrles : nd 
could not bo produced beyond l*2-£ inches from tho nozzles* 

The dt'jiisetsr of the ring v;..riec in also, d© poncing upon the 
distance the aes 1 plug wf-s awr.y from the nossloc* The ring 
dluKOter r.t *5 inches froa the noszl-os 1*2:?5 incies, 
end tho ring dimeter ct l*lo inches from the nozzles w. s 
•674 inches* This dntu is given in tnbl© itu her 4 ^ nd 
plottod -.s curvo nui^ber 4* '^hs position of ths se« 1 plug 
mc& varied u;.til t.^fO ilisroter of the ring sc..h th£-t 
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me a sure. re nts of total and static x53:'Gssur3s could be made at the 
ring und on either side of the ring. It must be pointed out 
that a di 'ference of flow pattern exists, in that the flow set- 
up is not on the discharge side of the nozzles, as has been the 
case in all previous investigations. Oonsoouontly , no justifica- 
tion is at hand for predicting that the seme conditions exist 
on the discharge side as were present to produce the ring. 

Telocity determinations did not support the idea that a 
Mach number of one occurred at the ring. In fact a complete 
reversal of trend ¥.'as shown with tho velocity decreasing from 
the outer r dii to the ring, as is seen fron data given in 
table 5 and plotted as curve 5. 

It is felt that soine correlation may exist between the 
ring and the core of free vortices produced by nature. Cores, 
or calm areas, ere kiiown to exist in tornadoes, v/hirl pools, and 
hurricanes; but their velocity gradients increase towards the 
center. Ho further explanation is offered at this time. 

COI^CIJh'UONS 

Present day free vortex theory did not predict the re- 
sults of this investigation, t'.hen one considers the assump- 
tions upon wiiich present day free vortox theory io based, 
so no degree of variance migl'it well be expected, but the mag- 
nitude of this Vfa'ienco is surprising. 

In the present day theory reversibility, constant total 
energy and a redial force K-lance ere assumed; but the 
‘•transport irhenofficna'‘ of viscosity and thermal conduction are 
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neglected. Sven if tne process is not considered reversible, 
end the totel energy rem ins consttnt, but the tiso "trens- 
port pheno.rieni " are n t considered, no chf nge of total temper- 
ature ijould be expected bet’ween It yers of air in t free vor- 
tex. Considering the effect of the tn?o ”tr£nsport phenomena” 
of viscosity end theracl conduction, a cualitetive analysis 
which accounts for the variation of total temperi ture has been 
presented in the discussion of this thesis. 

suGGSJiioha ?or< FJiuiis xirv^^^iiOAfioK 

A prlnury considers tion in regard to future study should 
be tho problem of instrumentation, /s was pointed out, di- 
ameter traverses cause a considerable change in the flow being 
studied. Center line traverses did not aprear to titer Lhe 
flow appreciably, and consequently, the results of ^ oentor 
traverse are felt to be mors reliable. It is strongly re- 
commended that some method of firmly i ncnorlng and precisely 
centering any probing instrument bo used to decrease the ef- 
fect of tho vibrations ct used by the whirl. 

Ihe length of pips nscesst ry to roc ch tho maximum total 
tomperaturo and the miniiiium total temperature should be detor- 
mined. A further eheck on tho t.iaory 7fOuld be hf d if the 
msximua end minimuci occurred at the sc hb distence t long the 
pipe. 

^ It is felt that if the I'ach number i t different radii 

O of the vortex could be established, considerable light /rould 
be thrown on the subject. 
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^9foro any doxinito conciunionis Cs. a be di’i -Bn» .in over- 
all ©rfftct of the punping: action choalc be clearly deter .ined. 

It « s foan« Ihf t by se. lin^j; trie exit of the end test 
pli te, thus foreing the eatiro flou it the opposite end, 
free of -ay restrictions, the outside tenperc lure on the end 
tost pi te side of t.*e nozrilos became notice bly t.ir n 

under the set-up by irhich dt tc a obtained for curve nunber 1. 
The results of a uiemetor tm verso are given in t. ble nusbor ?: 
end plotted go curve nu >b«r 5. it Is striicing to note the t i.t 
each radii, the totr 1 tempon lareo nero £ bove the Inco.r.iac; total 
taaporf turos entering ths pine. Ti s did not ’meruit a re- 
design of t .0 apparatus 7?.ilch ’jfoulc h vo been nscosjK?ry to 
detarnine the ffctors prodocing this effect. 
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TABLE HO, 1 and HO, 2 

Pipe sealed at noz;:les causing flow to 
discharge through test plate* 



Tap No* 1 
Tap No. 2 
Tap No* 3 
Tap No* 4 



10*01 inches from nozzles 
9*19 inches from nozzles 
6*31 inches from nozzles 
5*65 inches from nozzles 



Manifold Pressure 60 psl Gage 
Manifold Total Temp. lOl^F 



Distance Along Tap #1 
Dlaa* of Pipe- Tq 

Inches op 



Tap #2 
"^o 

Op 



Tap #3 




0.0930 

0*344 

0*594 

0*844 

1*094 

1*344 

1*594 

1.844 

2.060 



109.0 

107.0 

104.0 

95.0 
73.5 

96.0 

103.0 

102.0 

104.0 



107*0 

104.0 

105.0 
91.5 
74.0 
95*5 

101*0 

100.0 

103.0 



94.5 
93.0 

93.0 

90.0 
68*0 
94*5 
98*5 

98.5 

99.5 



Tost hole No. 
Tost hole No* 
Test hole No. 



TEST PLATE 

1 .61 inches 

2 .35 Inches 

3 .08 inches 



DATA 

along dlaiiieter 
along diameter 
along diameter 



Tap #4 

op 



90.0 

83.0 

85.0 

82.5 

66.0 

90.0 

39.5 

91.0 
95*5 



of pipo 
of pipo 
of pipe 



Note: Test Plate is 12 inches from nozzles. 



Distance along diam.of pipo - 
Total Temp. 

Test Plate on opposite end of 

Distance along diam.of pipe - 
Total Temp. 



inches *08 .35 .61 Center 

109 105 96 46 

pipe-Dlstance from nozzles 24 in. 

Inches .08 *55 .61 Center 

93*5 90 85*5 34 
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TABLS NO. 



5 



Test Plate sealed causing flow to 
discharge at opposite end. 



ap Ho. 1 - 10*81 inches from the nozzsles 
ap No* 3 - G.Sl Inches from the nozzles 



Manifold Pressure 60 psi 
Manifold Total Temp. 96.5° P 



Distance Along Diem* 
of pip© - inchos 

0.0938 

0*344 

0.594 

0.844 

1.094 

1.344 

1.594 

1.844 

2.060 



Tap #1 


Tap #3 


So 






Op 


135.0 


128.8 


134.4 


126.0 


133.3 


124.0 


129.5 


121^0 


126.0 


118.8 


126.2 


119.7 


132.7 


122.0 


132.7 


125.0 


133.0 . 


126 .5 
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T;\3Li3 NO. 4 



RINCr POar.IATION DATA* 



Test Plate in position opposite end 
scaled off at varying positions. 

Done Black and Oil Mixture used 
as tx’acing mediim. 



Manifold Pressure 60 psi Gage 



Distance of Seal 


Diameter of 


Romarlis 


away from nozsles 


ring - inches 




in inches 
0 




Wo x'*ing 


• 185 




No ring 


•25 




Ho ring 


.575 


- 


Ho ring 


.50 


1.375 




.625 


1.375 




.75 


1.312 




.875 


1.25 




1.000 


1.065 




1.125 


1.000 




1.25 


0.875 


Ring un 


1.375 


0.000 


No ring 


1.875 


0.000 


No ring 



table 

appoarod 



* See photograph in discussion 
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TABLE NO* 5 



induced r5jig formation determination 
of Mach Hirubor with respect to ring* 

Pata obta3.nea from instriimentation eot-up on 
disc where ring '«aa formed^ Tho disc was unod 
to force tlio entire flow to discharge thru the 

•end Test Plate, 



Distance Along 
Radius ~ Inches 


Fs Abs, 


?o Abs, 
’dig 


^6/Pg 


U 


,9 


53* o 


63,8 


1*195 


,525 


.74 


61 c 2 


58.7 


1,148 


.450 


*64 


50rl 


54,3 


1,063 


♦500 


,54 


49,1 


51.0 


1,040 


.237 


*40 


49,6 


49.9 


1.007 


.080 



Determination of Mach Number at G,3 inches 
av/ay from rxoszles* 

Data obtained on the discliarge or end Test 
Plate side of tho noKsies* 



Distance Along 


Ps Abs , 


Po Abs. 


^c/?5 


M 


Hadius -> Inches 


”Hg 






.956 


60*8 


56,8 


1,12 


.406 


.686 


40,6 


54,0 


1.10 


.372 


.436 


46,5 


55.1 


1.14 


.457 


.189 


rT r* 1 


46.1 


1.28 


.605 


0 


«K» 


- 


1.85 


.97 



At r = 0 an average of throe readings 
r/as taken. 
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TABLE NO, 6 and NO. 7 



Measiirononts taken v/ithout exit shield. 
Barometer Reading 30,10 ”Hg» 



Pressuro Ratio Available 
For n » .810 



P2 


54.7 


”Hg Abs 


P1-P2 


33.1 


"Water 


^3 


35.6 


”Hg Abs 


P4 


26.9 


"Hg Abs 


P5 


28.2 


”Hg Abs 


Pe 


28,9 


"Hg Abs 



Incoming Total Toiap* 96°F 



X 

inches 


T. 

Op 


0 


30 


.5 


23 


1.0 


28 


1.5 


30 


2.0 


SO 


2.5 


32 


3.0 


32.5 


3.5 


33 


4.0 


37.5 


4.5 


43 


5.0 


51.5 


5.5 


65 


6.0 


74 



Pressure Ratio Available 
For M « .751 

?2 51.6 ”Hg Aba* 

Pl-Pg 29.6 ”?/ater 
P3 34.9 "Hg Abs. 

F4 27,3 ”Hg Aba. 

?5 28,4 "Hg Abs. 

Pq 29.1 "Ilg Abs. 



Incoming Total Temp, 104^ 



X To 

inches op 

0 40 

,5 33 

1.0 33 

1.5 55 

2.0 35 

2;5 35 

3.0 58 

3.5 41 

4.0 46 

4.5 54 

5.0 G1 

5.5 

6.0 74 



22 



TABLE no. 6 and NO, 7 
(Cont’d.) 



Incoming Total Temp* lOS^^P 









X 




Pressure Ratio Available 


inches 


Op 




For M « #676 


0 


G0.5 


?2 


45.3 


”Hg Abs. 


.5 


56.5 


1.0 


55 


Pi -Pc. 22*8 


’’vVater 


1.5 


53 


^3 


33.1 


”Hg Abs. 


2.0 

2.5 


55 

53 


P4 


27.5 


"Hg Abs. 


3.0 


53 




28.1 


’*Hg Abs. 


3.5 


55 




28.5 


”Hg Abs. 


4.0 


57 


O 




4.5 


GO 








5.0 


66.5 








6.5 


70.5 








6.0 


74 









Incoming Total 


Temp. 105 








X 




Pressure Ratio Available 


inches 


og 




For M « 


• .548 


0 


72 




40.7 


"Jig Abs. 


.5 


67.5 


^2 


1.0 


67 


Pt •" 


-Pp 16.8 


‘UVater 


1.5 


66 


■*. 

P3 


32.6 


*’Hg Abs. 


2.0 

2.5 


65 

65 


P4 


28.9 


"Hg Abs. 


3.0 


65.5 


P5 


29.3 


”Hg Abs. 


5.5 


67.5 


Pe 


29.6 


"Ilg Abs. 


4.0 

4.5 


69 

72.5 








5.0 


76.6 








5.5 


78 








6.0 


7S 



H f-< oj a o f ^ 'swi in i/i to 
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T-ABLE NO. 8 



VAJfE INDUCED VORTEX 

Temperature traverse along center of pipe 
without and with shield over end of pipe# 



Distance Along 
Pipe in Inches 



0 

.50 

.00 

.50 

.00 

.50 

.00 

.50 

.00 

.50 

.00 

.50 

.00 



Unshielded 
51.6 ”Hg Abs. 
(Tp)in * 104^ 
Total Temn 

Op 

40.0 

33.0 

33.0 

33.0 

35.0 

35.0 

36.0 

41.0 

46.0 

54.0 
61 

74.0 



Shielded 
52 -'Hg Abs. 
(To) in a 103®P 
Total Tenp 



35.0 

32.0 

31.0 

31.0 

31.0 

32.5 

32.0 

30.0 

35.0 

36.0 

59.5 

43.5 

53.0 



/ 
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TABLE NO, 9 



VAirE IHDUCM) VORTEX - IIo Shield 
Pressiire travepee along center of pipe 

Tlire© types of pressure tubes used* 

1* Straigiit tube with open end* 

2e A static pressiiro tube. Straight 
tube, closed end, pressure hole 
3 / 4 ” from end, 

3. A tube with a 180^ bend, open end^ 



X = 0 at vanes 



Distance Along 


Straight Pipe 


ISO® Bend 


Pipe - Inches 


Open End 


in Pipe 


X 


Abs. 


”Hg Abs. 


6*0 


23*5 


29.1 


5.5 


26.1 


28,1 


5.0 


05.7 


27.1 


4.5 


24*9 


26.3 


4.0 


0 t 


25.9 


3.6 


25.9 


25,5 


3.0 


25.7 


24.5 



Static 
Pressure 
Tube 
"Hg Abs. 

2S*4 

27*5 

26*0 

25*7 

25*3 

24.5 

24*1 
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NOZZLE IIIDUCED RING PORMATIOII 



This ring formed on disc used to soal off 
pipe forcing all the a5.r to discharge 
thru Test Plato. 



Distance froia Nozzles 0.50 Inches 

Diameter of Ring 1.575 Inches 




i 



I ■wBBiBBaMB»B»i>w>«aaBBBpaBBBaBB«wBBi«»BBBBBBBBBa»a«BBBBBBB»Ba»a»aaB««iBaa«ai»a«»aaa«i»«a«BWigB»BgaPBa«aiMaBa«awaa wwBBaaaagBBaaal 

laaMBflaaSaiaMBaMBSSHBfiBBraMBBaBBBaBBaaBflBVBaBaaaaaBaaiEBaBauBBBflBBaaBBaBflBBaiaaiaBBBBaaaaaBBaBBBBafliBaBBBBiBBBaBaHBaBaaiBBMMiBBaiBaBBBl 
■ BBBBBBaBBBBBBBBBBBBBBBBBBBBBBBBBBBBaBBBBBBBBBBraBBBBaBBaBBBBBBBBl 

BBBBaaaaBBBaaaaaBBBaBaBBaaBBBBaaaaBiBBaBBaaBaaBBBBBiiiBBBaaBBBBl 
BaiaaBiaiBBBBaBBaBBBBBaflBBBBBBBBBBflBBBailBBBBBBaBBBBBaaBBaiBBfliBl 
BaBBBBaBiBBBBaBBBBBBBBaaaaBBBBBaBaaBBaBBBBBiaaBBaiBaiflBBaiaaBBal 
BiiiBBBaBaBBBBBaBBBBBflaBBaBBBBBBBBBaBBBBBflBBBBBBBBBBiaBBBBaBaBBl 



IBBBBa>«BBBBBBBBBBBaBBaaBBBaBri 



Maaa BBBBaaaaBB BBBaBBaaBB Br.BaBBaBBBBBBaBBaaa^BBaa 
aaaBaBaaaBBB»aBBBBaaB«aa^r:r<Ba k^'iaa' lasah- j^iBaa 
'iBBaa BaBBBBBBai iaaBB ai ^ JaLr.aaBB jBB«a'i«BaBBaai bbbb 
•BB BB aBBBaaBBBB BBBBB afefBf i*l BaBBBnaaaB a 4 r’.#'BB BBaaf BBBB 



bbbSbb 



,BBBBBBBaBBIiBBBBaBBBBBpaaBBaBBBatBBBBBBBBaBBBBBaBBBBaBr<aaBBBBaaaBBaBtaB paaaaBi :r<BB D^'iBB' IBBBh- J'iBaBBBaaBBBaflaBBBBBBBIBaBBBBBaBaaBUBBBaBl 

aBaaaBBBBaBBBBBBaaaBBBEBBaBaaaaBBBaaaaaBBaaBBaBaBaaaBa'M'iBBBaBaBBBBBBaiiBaBBai r 7 Ja(.:.aBBBjBBitB'i«BaBBaBi aBBaaaBaBiBBaBBBBBBaaBBBaBBBBiiBBiniBBBBBl 
aBaailBBaaBBBBBBBBBaBBBBBBBBBBBBBBBBBaBaBBgBaBBBaBBBBBBaiBBBBBBBBaaBBBBaBBBBaBBfi<BBBBBHaBBBa^,»BBBBaBaBBBBBBBBBBBBBBBBBBBBBBBBBaBBBiB BPBB BBPBB| 
BBBSiBBaaBBBBaaBBBBBBBMBBBBBBBBBBBBBBBiSaaBBBBBflaiBBVBiBaiBBBaBBBBBBaMBaBBiK^BBBBa^iaBaa^JiaaBBB^fjBBflBaaBBaBaBBBBBaBBBBlaBBBBBiM 
BaillBBEBaBBB&BBBBBBaBBaBBBBBBEBBBflBBBBBBBBaaBBBBiiaBa/iBBaSaBBBBiEaBBiiaBBBBaaBtiBBiBaBBiBiB*'iBBMBSg 4 BMiBBiMiaaBaaBaBBBaBBiBBBBBaBPB«iaBBBB 



IfaBflBflaBBBBaaBBaBBBBBBBaBBaaBBBeBBBBBBBBiaBBBBBBBflBBa^ iBBBBB BBaBB-'^aBB BBBBB BBBBB BBBBBBBBBB aBBBBBBBBB BBBBB BBBBa BBBBBBBa 
laaaBBBBBBBiBBBaBBBBaaaBBaaBBaiaBaBBaBBBBiBaBBaBaaaBaBBiBBiBBBaaB»<.^aaBaBBaBBaBBBBBaBBBaBBBaBBaaaBaBaaBBBaBBBBaBBBBBBBg 

K BaiBiBBaiBBiBBBaBBiBPBaBBBaiBBBBBPBBaBBBBaBBBBaBaaB#aaaBBaiaBa'.'4BBBiBBBBaBBBBaaPBBBBaBBBBBBBaBBaBaBBBBa 

BBaBBB||ijyaai>BBBBiBBBBBBBBBaBBaBBBgBaaBBBBBBBBBBBByBBBBBaBBBBPBBiBBBBBaBBBBBBBaBBBBBPBBBBBBaaBBBBBBBBB 



BBBBBBBBBBBBBBBBBBBBflBBBIiaBaBBI^B -^BBBB-IBBBBBBBBBBBaBBaBaaBBBBBBBBBBBBaBBaaaBaaBBBaBl 



iBiPBBBBaBBaBaaaiBBat laa^w ^BaBBriBBBaaBBBi 
liBBBiEBBaiaBBaaiBBai ■aBaaBa^'Bi 4 /aBBBBBBBi 
I iiaailBaBB BBaflaiaaai Baaaaana:. "BaaBBaBai 

iBBB B BaBaaaai 

I iBBiaalPBa ai 

I BBBaaBiBPB' 

ISaKglkaB 



^ ^ _ . ■ ■ ■TBWH WOTBB wp mmmmm wbp w vvth mmmm mm 

^ K PuarmBaBiaaBBaBaaflaaBBaaBBBBBBIKOiaaB l■BB«iaBBaiBBBBBBBIMiaBaBBBaBBaaBBBBaBBBBBiB8BiBBBa•|aBaMBBaBaBiBI|B| 

»f‘^f tBaaBaBBBaBBBBBaBBBBaaBaaBBaBBBaBBBBaBBiBaaBaBBBiBBaBBBBaBaaaBaaBBBBaaBaBBaBBBBBaaBBgBBBBaaiBBaBBBBBaaBiBaBBBl 

BBBBaBaBBBaBaBBBaBaflBBBBaaBaBBaaBBBavaBBBBBBB|tBaBaBBaaaBaaBBBBavaaBBaBBBaaBBBBaaaBaaa| 
BBflBaaBBBaaBaaaBflaBBBBBBa BBSBBaBaBiBBBBBaBBBBEBBBBaBBaaiBBBBBBaBBaBBBaiBBBlgBBaBaBaBBl 
aBBBBBaBBiBaBBBBBBBBBaBBiaBaBaBBBBBBBBBBBBBBBBBBaBBBBBaBaBBaBBBBaiiaBBBiBBiaiaBBBBBBal 
aBBBaaBBBEaBBBaBBBBBBBBBBBBBBaBBBBaaBBaBBBBBBBBBBBBBBBBBBBBBBiaaa gBBaBiBBBiaaiBaiBBBBl 
aEBBBaBBBBBBaBBaaaBaBaBaBBBBBBaBaBBBBBBBBBaaBBBaaBBaBEBBaaaaBiBaBBiBBiiBaBiBBBBaiaaaal 



iBBBaBBBBBBBBBBBBBBaBBBBBaa 



t aaBBBaMaaaaaBaaaaa aaBBBaf.’^ajBaaaaaaaaaBaaaa.ijaaaaaaaaaBaaaaaBaaBaaBaBaaaaBaaaaBaBaBBaBBBaBBBBaaaBaa aaaaBBaBaBaBBBBBaaBBBaafa a a i gaBgBBaBiBWii 
aaataalEBBBBfliBaBBB aBBaBayaPBB 7 =mBBBBBBBBBaiBa.‘^B»BBBBBaBBBaBBBBiBBBBBBaBBBaaBBBBBaBaaaBBBBaBBaBBaaaBBa*aBBaaBBBBagaaBiBgB|iBBBiMB««BBBBBaB 
I §BamfiBBBBaaBBaa 8 BBl iBBBBa'iBBBaaraBBay 32 «aBBBBBaC*‘aBBBBBBBBBBaBaBBBaBBBBBBBBBBaBBBBBBaaBBBBaaBBBaBBaBBaBBBBBaaBBBBBBB 8 BBBBaaaBaBMaBBfliBaBna 
IliafiiBaBaBBBiaaaBBI aaa<^a^B*'^^BBaBBBiBaaBBC 7 *BBBarL'BBBBBBBBBaaBBaBBBBBaBBBBBBBaBBBBBBaBBBBBaBBBaBBnBiBBBBBaaBBBBBaBBBaBBaBBBBBUlUjmaaMBiB 
liailBBBaaBBaBBiBMBa aaaO/ 4 aaB 4 aBBBBBBBaBBBaBicaBI^kBBBBBBBBBBBBBBBBaaa BaaBBBBBBBBBBBBaBBBBBBBBBBBBagBBBBBBBBBBBBBBaBBBBBBBBBB^MBBam OT BBBBB 
I laBBB aaaBB BBB aa gBaai BBlia^iBBaBaBBBBBBBaaBBaBBBPBaWBBaaaBaBBBB BBBBBBBBBBBaBBBBBBBaBBBawBaBBBaaBaB B aB B BBBBBaBBBBaBaBBBBBBBBBBB BB gB B MPBBWBBlBl 



j aaBBB BBBBi BBr.aBBBaa , jc^bb aaBBa a? iraa BB»3*fiiL= ===== ========= a 

, ^ ^ ^ B8BBBBBBBBBBBi'Ba.^BaBBBBaBBBaaBaaBBBBaBBB8BBiaBBBar.BaB|BBBr ««BBBPB 5 aB>,*pUiB» 2 igiBBB»BBllBBBBBBaBaBaa| 

IgBBBBBaaaaaBaBBgaBBa ■aBaBBBBBaaaBaBgBacBaBBBaBBBaaBBBBaaBBaaaaBBBBBaaiBBaBBBBBBBaBBBaiBaBBr^BBaia*f=^ jaBC=r*=BBrf^b«BaBBaaBBaiBBBaBaaBfBBBB^| 
Immmmmmmmmmmmmmnmmmw aBBBaBBBBBBBBBBBBBBBaBBBaBaBBBBBBBBBa«B^’BBBBBBBBBiBBaBBBBBBBBBBBBaBBaa 4BPBBabBBaBBBBaBBBBBBBBBBaaBaa BBBaiBB BBB — BBBBPBBBI 



IBBBBB 8 BBBB 



I ■BBaBBaaBB aaBBB aBaaaBaBaBBBBBBaBBBaBBBBaaBBak:» BBIlBBBBBBa«BBaariaaafiBBBBBBBaBBBaaaBBaBaBaBBBBBBBBBBBaaBaBBBBBaB BBB 
I ■aBBaBa^aBBBBBaBaa BK ■BBBBBBBBBBaBaBBBBBBBBBBrBBaiBBaBBaBBBBr«BaaBaBaBBBaaBBBBBaaBBBBBBaBBaBBBaaBBaBBaBBBBBgBBBBaBBBBaBBB| 

ylw^r»»BBaBaBaBBBBaBBBaBBBBBaaBnBBk»BBBBBBBBBB JAaBBMBBBBBBBBaaBBBBBBBBBBBbBBBaaBBBBBaBBBBBBBBBBBBaBilBBBBaBl 

iBBBf BBBB BBBBB BBBBI BBBaBaBBaaaftllBI BBaBBBBBBa V 'iBaBBBBBB BBBBBBBBBBBBaBB aBaBBBBBBBBBBBB BaBBaBB 8 BBgBnaPBBBB| 
aBBiBBBBBBBC^BBiBBB 




Bif aBBBBBBBaBBBBBaaBBBBaaBBBaBBaBBBBBaBBBBBflBaaBBBaBaaBaklP/iaBBaBaaaBBBBaBaBBBBBBBBBBBBBBBBBflBBBBBBBaBBBBBBBBBBBBaaBaBBBBBBBl 

■aBBaBaBaaaBBBaaBBBBaBBaBaaaBaBBBaaaBBBa|BBBaBBBBBBaB«V MBBBBaaBBBaBaaaBBBBBBBBBaaBBBBBBBaBBBBBBBBBanaBBBBnBflPBaaBBBBal 
•aa ■BBaBa B BBBBBBBBBBBaBBBBBaaBBBBBBBBBBaBBBBBBBBaaaaBBBBr « IBBBB BBBBaaBBBBBBaBBaBBBBBBBBBB BBBBBaBBB BBaBBBaBBBBB BM jrBjlBBBBBBBI 





■ •piiaBWfla 
■■■iiiavMi 



iVMitaaaiii 

:::: ,s mUe i: i Us rfssis vA *> s.'» wi ».‘i5 :: 

I ■«■■•■»■■ •■■■■■■ ail ■•■■■■■■■■■■«■■«•■■■■■■■■■■«■• ••■■■■■■■■■•UP ■■■■■■■■'•■ ■■■•■■■■■■■! 

: ■■«*■■■• ■■■■■•■■■■■■■■iaawaapBa *■■■■■■■■■■■*■■■«■■■■■■■•■■■■■■§■■■■■■■■■■■■■■■■••■■■ I 

iaaaaa«aaMaiaaaaaaBaBaaaaaaaaBaBaaaaaBaaBBaaaBMaiaaaaMa*aBia«aaaBJiaaaBaaMaBBaaaaaBaaaaBi 
mBBBBBaaaaaaaaaBaBaaBBBBBaBBBaBBaaBBBaBaBBaBBBBBBBBBBBBBBBBBBflBBBBBBrBBBBBBBBBBflBBB BBBBBai 

e, iBBBBaaBBiBBlaBaaBBBBaiaaaBBBBaBBBaBBaaaaBBaBaaaiaBBiaBaaBiaBaaaaaaaaBaBaiBaBBBBaBiaaBBBai 

MBaaaaaaiaaaBaaaaaaaBaaiBaaaaiaaBBBaaaaaaaaBaaaaaaaaaBaaaaaaaaaBaaaaiaaBBBaBBBaaaBaaaaaBBaaaaaaaaaaaaaBaai 
iBaaaaaaBaaaaaaaaBBBaaaaaaBaBBaBaaBaaaaaBaaaaaaaaaBBaBiaaBaaiaBaaaaaBiaasBiBaaBaBaBBiaaaaBBBaaaBBBBBaaaBaai 
taMBaaaaBBBaaBBaaaiaBaBaBaaaaaaaaBaBBaaaaBBaaaBaBaaaaaBaBBBaaaaaBaaaaaaaaaaBaBaaBBBaaavaaBaaaaBBaaaBBBaaai 
IflBBBiBBBBBBBaBaBBaaBBBBBBBBBBBBBBaBBBaBBaaBaaBflBBBBBBBBBBBB BBBBaBBBBB BBBBBBBBBB BBBBa BBBBB aBBBaBaBBB BBaBBBt 
laBaaiBBBBBiaBiiBBaBBBBBBBBBBaBBBBaBBBaBBBaaaaBBaaBaaaBBBaaaiBiBjlBBBaaBBBBaBaaBaBaBBBaBaBaBBaaaBBBBaaBaBpBi 
iBBaa'ir B.'*iiBaaiaiaaaBBBaBiBBaaBaaaBaBaaaaaaBBaBaBBaBBaaaBBaBBaBaaaBBBaBaaBaaaBaBBaBBaBBBaaaBaBBBBBaaBBBBaai 
iBBBB|'i'jBBBaBBiBBBaaaBBBaiBaBaB:«aaBBaBBBaBaaBBBBBaBaBaaBBBBaBaaaiaaaBaBaBBBaaaaBBB 8 BaBBBBBaBBaBflBBBBaBaBaBi 
IBMI a I aBBaBBBiBBBVBiBBaBBBBBBBBBaBBBaaBBiaaBaBBaBBBBBaaaaaBBa BBBBBBBBBB aaBBaBaBBBBBBBflaBBaBBBaBaBBBBaat 

WBaBaaBBI BBBBBBBBBBBBBBBBBWBB BBBBaBBaBBBBBflBaBBBBBBBBBBaflflBBaBBBSBBBBaaBBBBBBBVaBBBBBBflaa BBaBBBBBBB BBBSf Bl 
iBBBiiaaBi BBBBBaBBBaaflBBaaaBBaaBBBaaBBBBBBBBaaaBBBBaaBaBBBaBBBBBaaiBaaaBBBBiaaafl aBaaBBBaBaBaBaaBBaBB BaBii ai 
iBaaBaBBai tBaaaaaaBaaBBaaBBaaa aaaBaBBBBaaBaaaaBaaaaaBBBaaBBaaBaaBaBaaBBBaBiaaBBBaBBaaaaBBaaiBBBr’iBBiaBBaflai 
liaBBBBBai aBBBBasaaiaaBBBaaBBaaaflBaaaBBBaBaBaaBaBBaflBBaaBaaaaaaBaBBBBBaBBaiaaBBaBBBaBr-taBin^lfB'iBaaBBiaBBin 
IBBflBBBBBI BBBaB BBBBB BBaaP BBBaB BBBBBaBaBa Biiaa BBB Bp BaBBa BBBBB iBBBBB BBBB aBBBBBBiBB BBBBat I **BB8aa BBil*?. 

tBBBaaBBBf BBaaBaBBaaaBBBaBBBaBBBaaBBBaaaaBBBaBBBaBBBBBBBBBBBBBBaBaaBBBBBBBaBaBBBaBBBB jaaaaa4:/B<sr-?aBBC*>aa< 
iBBaiBBaaM aaaBaBaBBaaBaBBaaiaiaaaBflaBaaaaaaBaaaaaaaBaaBaBBiaaaBBBBBBBiaaaBairBBBBaaBBBaaaaaBaaw€a«pii<^10il 

)BBBa ir^>« ■B«BB 8 BBBaiBBBiaBaaBBBaaBM 8 BBaBBBBBBaBiBBBBBaaBBaBBaBaBBBBBaBBBBBBaaBaBBBBaBaaBiBB«^rr^*aB«Kai 
iBBBBaa) Ai aBBBBBaBBaaaBaiBaBaaBaaaaBaaBaaBaaiaaBBaaBaaaBaBflaaBBBaaaflaiaaaaaaBBBBaBaBBBaBBBaBaaaaflM'^BBBBaBj 
iBBBv a* aBBBBaBaaaaBflaaaaBBBBaBBBaBBaBBBBBaaHBaiiaBBBBBaaaBBBBBaBBBBBBBaBBaBaBBBBBflBBBBa BaBBiaaa'^BBflrBBB 



raBBPBBBBBBBBBBBBBI 

laaaBBaaaBBBaaBBBai 

lalaaaaaalBBBiBBBB 

X aBBaBBBaBBBI 

BiadBBiBaBai 



I a a BLB u B i a a ' i a BB a ' 2 a • • M BBi a BB B B i toi a a a 

E aaai^iiBi*:i‘*; •^^•BBai aaBaaBaiiaa BBaBaBmaBi 
BBB'^BBBUa -M BBBBa BiaBB BBBai iaBBB BBaal 
la iBrjaBB'^B*'^ aBanBBaaa ■^■■■ava aBBBBBaBfB 
iBB''^M«: 8 a^aBBiB&aBBBB|aaBaBMlSiiBBiBaBBia 
>a 'aB^BBBBB"aPBP«a*BBPBBB.apa9aB«iaaBBBBiaa 

rd»::ii::B:sus:aKEn:::aK:u::nu: 



aBBBaBBBBBaaaaBSBPaBBiaaBBBBBaaBaBBaaaBBBaBBBaBaaaBBBBBaBBaBBBaBBBaaBP^aBBiaBBBaaaaBBBaiBaaiaBaBBBaaaaaBa 
aBBaaaBBBaBaBBaBBaBaaaaaBaaaBaaaBaBBBBflaaaBBBaBBBaBaBBBBBaBaBaBaBBaBrar ^aBBaaBBaBBBBaBaapaaaBBaBBBaaBBBBa 
■iBBBBaBaBBBBaiBBaBBBaaaBaaaBBBaBBBBB8BBaBaaaaBBBBBaBBaBBBa8BaBaBBB'^S^BaBBBBBBaa BBBBBBBBBB BBBBBBaBaBaaaBa 
aBBBBBaaBBaBBBiaaaaaBBBBaBBBaBBaBBBBaBBBBaBBBBaaaBaBaBBBBBaBaaaaBraa'.aaaBaBBBBBBBBaBBBBBBaBBBaBBBBBBaBBBB 
aaBBaBBaBBBBaaBBBBBBBBBBBBaBBaaBBBaBBBBPBBBBBBBBBPPBaBBBBBBBBBr».-4Br^aBBBaBPBBaBBBBBBBBaaBBBBaBBaPBaBB aaa B 
aaBMaaaaBaBBPaBaaaaaaaiaaaaBBBaBBaBBBBBBBBaaaaaaBBaBaaBBaBaBaaB* •«i^^aaaBBaaaBBBaBaBaa8BPBBaaBaaBBaBBB9^:;> 
■8aBaBaaaBaaBaaBBaa8BBaBaaBaaBB88BaaBaBBaBBaaaBBBaaaaBiBBaBap.pa«BaaBBBaaaBBBBBBBaBBBaBaBBaBBBaaaaBalap^B 
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aaaaaaaaaaaBaaaaBaaaaaaaaaBaaaaaaaaaBaaaaBaaaaBaaaaaBaaaaaaaBaaaaaaaaaaaaaaaaaaaaaaaaaaBaa 

iBBBBBBBiiBaaBaaaaBaaBBaaaaaBBBaBBaiaBaaaaBaaaaaaaaaaBaBaaaaBaBiBiaaaBinBBBBBaiaBBBBBBaBBBaaB 

raBBBaBaBBBBaBBaaBBaaBaaBBBaBBBBBBBaaaaaBaaaBBaaBBaBaaaaaBBa—^ 

iBBBBaaaBBaaBBaBaaaaaaaaBaBaBaaBBBaaBBaaaaaaaaBai aaBBaaaaaia 



BaBBaaaaaBaBBaaBBBBBBaaBaaaaaaaaBBaBBaBBaaaBBBaBaBaaaaBBaaaaaaaaa 



iBBaaaBaaaaaaBBaaaai 
I aBaaaaaaaa Baaia aaai 



laBaaBaaBaaaaBaBaBBBBBi 



BBaBaaBBaBBBBaBBBB 



iBBBBBaBBaaBaaaaaBaBBaBBaaaaaBBaBBaaaaaaaaaaaaiaaaaaaaBBBaBaBaiB 8 BaRBBBBBBaaBaaBaBBBMBaaBaaBaaaBaaCBaBi 

laaaBBaBBaaaaaaaaaaBBBaaBaBBBBaaaaaaBBaBBaaBLBaiaaBaaBaaaaBaBaaaaaaaBaBaaaBaBBaaaaaaBiiBBaBiaBaaaaEaaaiai 



bbbI 

aial 



I BaBaaBaBaBBBaai.aaaaa i 



aBaBBBaaaaBBaaaBBaaa aBBBBBaBBaaBBaBBBBaaaaaBBaa 



laaaaiaaaa ^ 

lilfaiMBBaaaBaBBBaaa BBBBBaaBBaBBBBBaBBaaaBBaaaaaBaaBaaBBBBaBaaaaaBBBBBaBaaBaBaBBaaaaiaaaaBaBa' 
litaBaaaBBBBaBBBBailB BBBBaBBBBBaBaBBaaBBBBnaaaBBaB aBaaaBBBBBaaaaBBBaaBBaaaBBaaaaiaaaBBBBaa aaai 
BBmMEBBaaaaaBaB BBaai aaBBBBBaBBBBBaBaBBBBBaBBaBBBaBaBBaaBaBBaaaaBaaBaBBBBBBaaaaBBBBBBBaaaaaaaai 



aaa BaaBBaaBaa BaaaBBaaaa aaaaaBaBBa 

laaaBBaaaaaBaaaBBBB BBaaB BBBBiBaaaa: 

iBaBBBBaaaaaaBBaaai BaBaaaaaai 

laBBBBaBaBaaBaaaBaiBaBBaaaaBB 



BBBaBaBBBaaaaaaBaBaaaaaBaaBaBBBaBBaaaBaaaaBBaBBaBBBaBBBaaaaaa*!! 

iBaaaaaaaaBaaBaaaaaaBBaaaiaaaaaaaaaaaiaai jl 

i aaaaa BBaaB aaaaa BBBaa aaa aiaaaaa aaaaaaaaailpsi 

B**a If apj 



H aaaaBfBaBBMaaaan| 
aaBaBiBiaaaaaiiaaial 
BaaaaiaBaiBaaBBBBBail 
aaaaBiiBaiiaaaiBiaBil 
aaaaaBaaBBaaBaaaaaaal 



■aaiiiBBBBBBBeBBBBBaaBM 

aaaaiSaaBaBBBlaaaBBBaaai 



BBBBaaaBBaBaBaaBaBaBaBBBaBaaaaBBBBBaaBBBaaaBBBaiBaaBBBBaaaBBaaaaKBBf i 
aaa BBBBB BBaaB BBBBB BBaai BBaaBaaBaBBaBBaBaaaaaaaaaiaaBBBBaaaBBaaBuiBi 



paaaBB paaaapaMPB pppb* sBBP«»^=*ppaPM paaappapap ppaap ppapppaaapaappp BaBBPaaapB PBaBBBPBBa aappppapaa a 

i aaa aBaaBBaaaaBB BBaaB aBBBBBBBaaaK'-^aBBBaaaaBaaBBaBaBBRaBBBaBBaaaBEBBaBMaBBaaBaBBBaBB ^ 

BiBBaaaaap.zpaBBaBaBBaaBaaBaBBaaaBaaaBBaaaaBBBBaBBaBaaaaaBB 



XSSI 



i^aaaaBaaBaaaaaaaBBBBBBaaaBaaaBaBBBaBaa 



aaBaaBBaaBBal 



flaaaaaaaBBaaaaiaaaai BaaaaBaaaBBBaBBaaBaBaaaaBaaaaaeaaaaaaBaaaai.BaBaaaBBBaaiaBaaBBBaBaBr.»r^aaaaaaBaaaaBaaaBBBaaB 8 aaaaBaBBafiBaBBaaBB«B«aapBaaBB| 
aaBaiaaaaaaaaaeBBBaa bbbb : ■kBaaaBaBaBaaaaBaBaaaaaaBaBBaBaBaBBBaaa.'*aBaBaaaBaBaBBaBBaaaai*.:^aaaBaaaaBBaBaaaaaBaBBaBaaaaBaBBBfiiaaBBaaaBaBr BaaBaail 
•aaaiaaaBBBaaBBaaaaB Baaapak:*aaBBpaBaaBBeaBBBBaaaaBBBaBBaaaaaBBBBa>j«BBBaaiaBBaaBaaBaB''4aaBBaBBBBaaBBaBaBBBBBaaaBaaBaBaBBaBaBaBi a'. a laaail 
BaaaaaaBBaBBaaaBBBBB BaaaBBaBPCPBaa 8 aaBaaaBaBaaaaaBaBBaBBBaBBeaBBaaa:rBaaBiaBBBBaBBaPwaaaaBBaaBaaaaBBaBBBBBBaBBaBaaaaaaaaaaBBaar B«f •aBaaat.aaaal 



I BaaaaBBaaia aa jt .. 



.‘’.aaa BBaBBaaBBamaBaBaaaaaa«?BBBBBaa aaaaa BaaaaaaaaaaBBBBBBBaaaaf 



BBaaaaBBaBBBBBBaBBaaaaaaaaaaaaBBaar b« f •aaaaatj 
iBapaBaBBa7aaaaaaaBaa**:::^BBBaaaaaBaaaaBBBBaaaBBaaaaBBaaaaBaaBBr<»p«aiiaaPBBaaaBM»aa| 
iaBaBaBBBBBa.:«aBaB-!:«aBaaBaBaaaBBBBaaaBBBaBaaBBaaBaBaaBaaBBai4Ba'n^p^^a8BBaBBartB|| 
laBaBaBaaaaiaap^vpaaaBaaaaBaBaiBaaaBaBaaaBaaaaBiBBBBBaaaaaaa* aap.^aaBBaBaaBiaiaail 

iBBiaBa>aaBaaaaBaBBaiaiBaaBaaaaBBaaBBaaaaaaaaaaaBB«p^SpBa8aaBil|aaMiBBaal 

IBB BBaaa aaBBa aaaBB aaiaa iaaBBBBaaa aBBaBaaaaa aaar raa^.«a aa aaa aaaaa aaaai BBaaa I 



BBaaaaBaaBaaa 



aaaa BBaaa BaaaB a BBaBBaaaaBBBBBaaaik?aBaa 



I aaaaa aaaaaaaBBBBaaa BaBBaaaaaaaaBaaBaaaBaaBBBaaaBa aaaaaairaaaBBaaaaBBaaaaBaBaaaBj 

BaaaB flaBaBBBaaaBaBB BBBBBaBaBBBaBBBBaaaBBaaaaaaBaaaaaaBaaB^^aBaaBaBaaBii 

BBaaBB'M 'BaBaa«i*:ap'<<aB BBaBBaBBBBBBBBiBBaaaBaaBaaaBBaaaaBaaaBaBa!* 

I BaaaaBa«.*iaBa/.a^a ti.aa BaaaBaBBaBauaBBaaaaaBBaaaaBBBBBaaaBaaBaaaa 
I Baaaaa^akJBa icppaaBB BaBBaaaBBaBaaBBBBaaBBaBBaaBBaBaaBBaaBBaaaBaa« 



^a ^B ^B ^a ^B ^B^B ^B ^B aa ^B ^B ^B ^B ^B ^B ^B ^B ^B ^B _a^B ^B ^B ^B^B-^B ^B ^B ^B ^B ^P ^B^B ^P IB ^P ^a V ^a ^a ^a^B H 

laaBpBMaaaaBaBBaaBaBBBBc r^aBaBBBaaBBBaaBBaaapaaaaaawBaa 

BBalBBaaaaBaaaBaaaiBaa5«faaBBaBaaaBaBaaaBBaaaaBBBaaBaaa . . 

iBaaaaaBaaBaBaaaBBaBBaBBaBaaBBp«aaa8aaaBaaaaaBBaaBBaaaBBBBaaaaBBBaM8Baaaaa 
laBaBBaaBBBBaBaBBaBaaBafBaap^aBaaBB BBaaBBaaBaBaaBaBBaBaBBaaaBaaMialBaaBaaa 
'aBBaBaBBBaBaBBaBaaaa«aii?«BaBaBaB8aaaaaBBaBaaaa*BBBBBBBaaaaaaaaaiaBBaKBBaa 



- - aaaBaaaBaBaBaaBBBaBaaaaBBBBBaB- 

|BaaaBBiar*aBaaaaaBBa« aBaBaaaBBBaaBBaaBaaBaaBaBaBaaBaaBBBaaBaBBaaaaaBBaBaaaaBaaaBaaaaBaaaBaaBa 
IXPiSBBBaapBBBBBaaaBB ■aBaBaaBaaaBaBaaBaBaaBaaBaaaBaBaaBBaBaaBaBBaBBaBaaaaaaaaaBaBBBBBaaaaaBaa 

I iaaaaaaaaaaaBaBaaaaB aaaaBaBaaaaBaaBaaBBBBaBaaBaaaBaaBaBBaaBaaBaBBaBBBBaBBaaaaaBBaaBBaaaaaaaa __ _ _ 

iBaaaaaBaaaaaBBBDaaaB BaBaaaBaBaBBaaaaaaaaaaaaBaBPaBaBBBBBBaaBiBBBBaaaaBaaBaaaaaBBBaaBaBBaaBBBaaBaaBaBBaaaBaaBaBaaaaBaaBBaaaaaaaaaaBaaaaaBaaapI 
I BBaBaar'aaBaBaaaaaBaB iBBaBBaaBBBaBaBBaaaBBkBaBBaBBBaBBBaBBBaaiaaaBaBaeBaBBaBaaaaaBaBaaaBaaBBaaBBBaBaBBaaBaBaiaaiaaaBBBBaBBaaBBaBBaaBBnaaaaaapI 
BBara^aa BaBaBaBaaaBBBaBaaaBBBaBBBBaaBBBaaaBBaaaBaaBaBaBBaaaaaaaaaBBaBaaBaaBBaBBaaBaaaBaBBaaaBBBiaBiaaaBBaaaBBBaaBBaaaaBBBaataaaBl 



I aBaaaaaarB aaai 



laaaBBBaairavaR^BXJp aa iBaaBaaaaaBBaaaaBBaBBaaaBaaaia 

|BBBaBBB(..pBaa ir Bk:«4BB 8aBaaaBaaBaaaaaiaBBaBaaaaaBa8a _ _ 

laaaaaaaa^ laaaBBBBBaa BaaaaaaaBa BBaaBBBBBBBapapaBBaaaaBBaaBaaBBBBaBaaBaaaaBaiBBi 
l•■■■■^2**•■u>aaaBBBBB BaaaBaaBaaBBBaaaaaBaBaaaBBBBaBaaaaBBaaaaBBBBBaaBBiaaaaiaa! 
1 aaaaaaatr iBaaaBaaaaa BaBaaaBaaBaaBaaaBaaBaaaeaaaaBBaaaiiBaaaaaBaaBBaaBaaaaaaBBBi 
BiaaB BaaBBaaaBB BaBaiaaaaB Baaaaaaaaa aaBaa aaaBa aaiai 



iBaaaaaaa^'’ 4 BBB«aaaan aBBaaaaaaBaaaaaBBaBBBBaaaaBi 
|bbbbbb M^'aa BBaaBBa ilB iBBBBaaaBBBBaaaaaaaaBaBaBaBi 
iBBBBaajBwBBaapBBa-'aB BBBaaaaaBaBBaaaaBaBaBaaaaaBi 



! aaaBBaaaBaBaBaBaaaaBaBaaaaBaaBB 8 BaBBaaBBaaaaaBBBBaaB 8 BB 8 aaaBBaaaBaaaBB 8 BaBaBaaaaBacBB| 
aaaBaaaaaaaaaaBBBaaaBaaBBaaaaBBaaaBBBaaBaBBaaiBaaBBBBaBBBBaaBaaBaiaBaaaaaaaaaaBaBaaaal 

K aaaBBaBBnBaBBBaBaBBBaaBraaBBaaaaaBaaBaaBBaaaaaBBaaaaaapaaaaaal 
aBaBB8BBiaaBaaBBBaBBaaiBaa«aBaBBBaaBBBBaaBaaaBiaaaaiaBBBaaBaa| 
aaaaaaBaaaaaa aaaaB aaaia BaBaai.aaaa aaBaBaBBaaaaaaaiaaai BBaaBiaaBB I 

a aaa aaaBB aaaaB BBaaB BaaaB BaaaaaaaalBaaaBaailiaiBBiiBaBa I 

laBBaaaBBBBaBaaBBaaaaaaaBBaBaBBaaaaaaBBaaaaBBaaaaaaaaaal 



. — BaaeBaaBaaBBBBaaaiaiiaaaaaaaaBaBaaaai 

laBBBaaaaaaaBaaaBBBBaBBaaaBBaaaaaaaBBBBBBaiaaaaBiiBaaaiBaaBBBBaaaL ______ 

^aBaaaaa aaBaaaaBBB BaaaBaaBaaaBBBaBaBaaaaBaaaaaaBaaaBBaaBaB aBaBPPaBaaaaaaa aaaBa aaaana 

laBBaaBB BaaaBBaBBB BaaBBaaaBB BaBBBBBBBaaiBaaBa|aB BaBaaaaaaasBBBaBBiBBBaaaaaai 

aBBBiBiaBBaBiaaBBaaaaBaaaaaBaaiaBBBaBaBBaai 



jaa-aa BBBaaBaaBaBBaaBaBaBaBaaaaaBaaBaaBaaaapaaaaaBBiuaiBBaaBiaB: 

aa'ja.^i-'iBB aBaBBaaaaBBaBaBaBBaaBaaaBaaaBaaaaiaaaaBBaaBBBaaBBiaaaBBBBBaaBBBaaBBBaa 
.iPBB BaaaaaaaaB BBBBBaaaaBBBaaaBBBBB BBBBB BBaaB aaaaaaaiaBBafiBBBBaaaaaaaaaBaaa 

BBBP BaBBaaBaaBBBBBaBBaBaBBaBBaBaBBBaBBBBBBBaBBaBBaBBaaBaaaBBBaBPaaBaBBBaaB 

jiaaB BaBBBaBaBBEaBBBBaBBBaaaBBaBBBaBBBBaBBBaBaaBBBaBBBBBBBaBBBaaBBaaaBSBaaBiaaaBBai 

I BBaaB BBaaB BaaaB aaaaBBaaaBaBBBB aaaBa aBaaaaBnaaaBiaBaaBaBaaBaBBaaaaBaaaaiaBaaBai 



I aaaoBBaa 



r V B V4BV9 1 

BaBBBBBial 

^aBBBaBBBaaBaaBBaaBaaaaaaaaaBBBBBl 

B aBaaaaaaaBaaaaaapBaBB«BBBBBaBaBVBBBaaaaBaBaaaBBBal 
BaBBaaaaBBBaaaaaaap BBBBB aaaaa aaBaaaaBBB iBBaiiBaaal 



I BaaBBaaaaaBaBBBaaBBB aBBaBBBBaBBaaaBaBBBBHaaaBaaBBaBBBaaflBaaBaBaBaBajMtaBaBBiBaBaBBaBBaBaBBBBBaaaaaBBfli 

iBBaaBBBflaaaBaaaBBaaa BBaBBBBBBBBBBBaBaaaB aaaaB BBBaaaaaBaBBaaaaaaaaaBBBB BBaai BBBaaBBaaBBaBBaaauaaaaaa a 

I BBaBaBaBBBaBBBBaaaa« BaBBaaBBaa aaaaB BBaBBBBaaaBBaBaBBaaa BaaaB aaaaB BBaaB BBaaaaaBBaaBBaaBaaaa BaaaBBaaaa 8 bb 

BBBBaBBBBaBBaBBaaBaBBBaBBBaaBaaaaaaBaaBBaBBBBBBBBBBBaiaBaaaiBBBBBBaaaBBaaaBBBaB 

■ liaaBaBaSaiiBBBaBBBaaBaaaaaaaa 

BBaaaBBiaaaBaaaaB 1888888888888888 

I SSSSS5ES5! ■■■*■■**■■ ■■■aBBaaaaaaBBBaaaaBaaaBaBBaBB aaaBBaaaaaBBaBaaaaaB aaaaaaaaaa aaaaa aaaBB aBBaaaaaaa aaaaaBaaaa ■ 

iBMaBaaaaBaBaaBBBBBB BBaaaBBBaa aaaaa aaaaa BaBaaBaaaaaBaaiBaBBBBBaBBaaaaaBaaaiaBB^ ^ 

IE!SESE!!!!S********* aaBaa aaBaa aBaaaaaaaa BBaBBaaaaaaaaaiBBaaaBaaaBaaaBiaaaaJaaa 
I *"”**■*■** ■•^■■■^■■■■■■■•■••aBBBaaBBBaaaaaaaaBaBBaBBaaBaBiaiaaaaBBaa 
I Baaiaaaaaa aaaaa aaaaB aaBaa BEBaBaBBBaBaaaBBBaaaBBBaaaaaaaaBaBeaaBaBBaiaaBBBBBaaB 



iaaBaaaaaaal 



I aaaaa aaaBaaaaa'^ aaaBB BBBBBaaaBBBBaaBBaaaaaBBaBBBaBBBBaaBaaBBBaBBaBBBBBaiaaaBaa&aiiBBaBBaBaaaBaBaa 8 aa 

BaaaBBaaaa aaBaa aaBaa BaBaaaBBaa aaaaa BaaBBaaBaa BBaai BaaaBaaaBBiaaaBBaaaaaBaaaaaBB,. 
I aaaaa BBaaBBia 4k“>w.jaB aa aaa BaaaBaaaaBBaaaaaaaaaaaaBa Baaaaaaaaa BaaBaiaaaaaaaBa aaaaa BaaaaBBBaa aaaaB aaaaa ■ 



I aaaaa Baaaa aaaaa BBBai aBBBaaaaBBBaaaBBBBBBBaaaBai 



IV BBSS ■■ m^m H waaHvaavw mm^ w wv m-mm wh w 

I BBaBBiaaaa Baaaaaaaaa aaaaaMaaa aaaaaaaaaa aa aaa jmaa I 
iaBBafaaaiSaBaaaaaaBiBaaataBaSiaBBiaa^aa^aflBaaEBl 
laaBaaaBBB aaaaaaBBaBaBBaaBaaaaaBaaaBBBaa aaaaa iB^^MaiaaaBaaaai aaaaa aaaaBBBaaaia^iawaaapaaiiiaaaBil 
laaaa aaaaaaBaaa aaaaaaaaaa BaaaaaaBBi iiaa«aiiaa iaaaa aaaaa aaaaaaaaaa aaaiaaBpai laaafaaBwa ■S!SS9B**!r 

aaaa BaaaaBBaBa aaaaa BBaaB aaaaa BBBaaaBlaa aaaaa aaaaa aaaBB aaBaaaaBBa aaaaa BBaaB apaaiaBaaiBB aaa ai aaa 



apaBBal 

«t!999l 



I ■■pp2»ppaSappaaBBaBBaaB»BaaBaBBBaaaaaaBaaBBaaaaaaaaaaaaaBaBBaaBpaaaaaaai_., 

I *!*""**”*"***■■*■**■■ ■■■*■■<***■■ ■•■■■oaaa- BBBaaaaaBB arBaB8aaaaar;;^jBBnaaB a BaMBaaaiiBaBaaBBBaiVi^aaaaaaaaaBBaaiiafaBBBBaaBfliaBaaMBAB a 

I BaBBaaBBBaBB«BBaBBBBBaBaiaaaBBBaBBaBBaBBBiiaaBaap#a aaaaa aaaaa ar aiaMaaB^iEaaaaaaB aaaaa aaaaa faBe'^saaaBr.iiMsaaBBB aaBaa aaarBaaaaaaaaaaaaaaaaai a 
I Si!i55SS£S*£*535****' •■■■•■■■■■■■■■■»■■■■ aaaaaaa'jar tr, S *rrir^Eap’j’r.v:Bnrr'ir":.'a''.>iiBBa-taai^ir*p:-a *-aaaiaBBaBaBaaaBaaBBaBBBBaaaaaBaia 

aBaBaaaaBBBiaaaBBaBaaBBaBaBaaBaaaaBBBaBaBBa' ^.iKaar ra«Ba d a «pp 2. aiaaaaaaa«p *a«..Bwai aaaaa aaBaa aaaaaaaaaa aaliaBBBa 



aa aaf BB aaaaa aaaaaaa 



■ aaaaa aaB8.aBrapaBaaap 

■88888888888888888888 

aaBaBBaaaaaaaBaaaBBaaBBaaBBaBaa 

iaaaaaaaaa iBaiBBaBeBBaaBB aaaaa BBaii 






iBB BBaBaaaBBBBBa 

^ - 8888888888888 

BaaBaa aaaaaaaaaa aaaaaBBaaaaaaaaa 



apaaSaSSSSSBaBa””""----"-”---*-"--®-" 
I iaaaBaaa” 



aaa 

K aaita 
BBaBPpBP 

I ESSSbIbp 



-- 8888888888888888 aaaaa aaaBB aaaaa a 

pPBaaaaBaaaBaaaBaaBaBBaaBaaBaaaaaBBaeBaaa 

aaaaB BBaai 8888 8 888 818888 8 aaBaa aaaaa aaa 9BB 

iBaaBBaaBB aaaaa BBaaaaaBBipBaaa aaa 



mm 1 1 .mm mmmmmm mmmmm mmwmmm mwmmmm m m mmm pi w « ■ hiv mm h pi pt h mnm m^mm m m w wiP ■ 

■ PPPPPPPPPPjPP— PPPPPipWPgBPPBWPPPPPWPPPPPPyfWpPPPMBWlI 

■ PPPPPPBM •■■■■■■•■•■■■■■■■§■■ ■•■■■ipSViBiapaiapip !«■■•■■■■« I 
I ■■■•«■■■■ »•■•«■■■«■ ■•up I 
‘ ■•aiiapaaveaaRPvaaaiMaaaaiMaaaaapBaBMPiBpgiEaaip I ■■•■■«■» I 

■•■■■■■■a ■■■■■■•■■■■■■«■•■■•! ■■■■•■■■■■■■■«■■■ PM !«■■•■■ ■•■I 



lyiii 



■Ba_aBBi _ ----- 

■ ■■■■appaaBBr'^::BBBPf aBaBBpBBBa BBBBBMBBB ■aBBBBBBBBBBBBBBBBBBBaaBBBBBraBBBMBBBBl ■aaMBaBBBBBaBBBBBBBBBBBBBBBBaaBBBaBaPBBBa 
.BBSiBBBMaBBB* ^BPPai ■BBBBBBBaaaBamBBBBBBBaaBBBB«BBaBBBBBaaBBBaaBaBBaBflBBaBBBBBBi»’BBaaBaBaBBBBaaBaBBaBaBBaaBBBaaBaaaaiiiiBg 
|BulBaBaBaaaB«P<a ir.r i aaaBBBBBBaBaBaBiaBaaaBaBaBaBBaBaaBBaBBBaBBBBaaaaaaBaBaflaBaBBBaBBBBaBBBaaBBBBBaaaBBBaaaaBBBBaBBaBBBilaj 
lipBaaBBaBaaBaai a nr^ ■aBaBBaaaaaBBBBiiBaBaaBaaBBBBaBBPaaBaaBaBBBBaaBaaaBBBaBBaBuai'BaaaaBBaaBaBaBBBBaaBBBaBBaaaaBBiaaaaaaai 
laaBUBBaaBaaa^ut s' ^ ■aBaBBBBaaaaauiuaBaiBBaaaaaaaBBaaBBBaaBiaBBBaBMaaaBBaaBBBaB.iBBBaaaBaBUBaaaBaaBaBaBaBuaBaaaBBaBaBi 



;xil 



•aaaflfl aaaaiaBaaBaaaaaaBaaaaBaaBaaaBaaBBaBBBaBaBaaaaaaaBBaBaaaBBaaaaaaB^BBBBaaBBBBaaaBaaaBaaBBBaaBBaaaaBBBBa 

lUBaaBaaMaaarBBaaii aBaBaBaaaBaaBaBBBaBaaBBaBBBaBBaaaaaBBBBaaaBBBaBaaaaBBaBaBaBaaaaal.iBBaaaBBBaaaaBaBBaBaaBBBaaaBaaaBBBia 

BBaaaaaMaBBBBBaaaaaaaBaBBBaaaaBMaaaBBaBBBBBaBBaBBBkaaaaaaaaaBaBBaBBBBB; ‘ ^ 

aasaaBaaBaaaBBBBaBBaaaBBBaaBflBaBBaBflaBBBBBaaBaBaaaBaB^iBaalaBBaBBBaBBBaaB 
aaBBBaaaaBiaaaaaiai 



BPaaBBaaaaaaBBBBapaB aaaaBBBaaBaaaaBaaaaaMaBBBBBaaaaaaaBaBBBaaaaBMaaaBBaBBaBBaBBaBBBkaaaaaaaaaBaBBaBBBBBBaaaa BaaaBBBaaaBmaaaaaaBBaaBaf BaaBal 
laBaaBBaaaaaBr'Baaaa aaaaaiaBaaaalBasaaBaaBaaaBBBBaBBaaaBBBaaBflBaBBaBflaBBBBBaaBaBaBaBaB^iBaaiaBBaBBBaBBBaaBiBBaa aBBBBaaBiaa a aaiBaaaaaaaaiBaaail 
BBaaBaBPBBiaa\i aaiiBi aaBBaBBaBBaaBaBaaaBBBBBaaaaBaBBBBaaBBBBaaBaaBBBBBBaBBaBaBBaaaBBBiBaaaBiBBaBBaBaaBBBaaBBBaaaBBBBBBBiBaBaaaaaBBBiBaBafaaBil 
iaBiBBiaBBBBawBBBBaf ■BBPBflBaBaaiBaaBaBBBaaaaBBBBBaBBBBBaaaaBBBBBaBBBBBBaBBBBflBBaBaBaiBai^BiBBBBBBaBaBflBBBBBBaaaaaaaBaaBBiaiBBaBa 
iiaBBBBuaMaaBuaai ■aaaBBaaaBafiaaBaaaBBBaaBBBBBaBBaBaaBBBBaaBaaBBBaaBBpaBaBaBaflBaaaBMBaBiBBaBBaBBaBUBBaaBflBBaaBBBiBBBiaaaBaBi 



iBBaaBaBBaaaH^^uBai ■BaBaBBBBaaBaBBaapBBaaaaaBaBBaBBaaaaaBBBnaaaaBBaa aaaa 

laaaaaaiaalaiifc^BaaBi aaa^ 

laBBBaaaapa 

::sasau: 



aaa aaa aa a aaw 
BBBiiBBaiBBBa 
BmaiBBaaaaaa 

si:::r:S 8 i 

aBBBnBaaaBBaaaaaBBaBPBaaaaBBBaBBBBBaaaaaaaaa.vaaaaBaBBPBBaaBaaBBBBaaBBBPMBppaBPpaaB 

BaaBaaBBBBaBaaBaaBaBBaaaBBaBaBBBaBBBBaBBaBBaBraBaaaBaBaaaBBapaBBBaBBaaiaBiiuapaa>BB 

BBBiBaaaBaBaaBaBaBBBBaaaBBBBaiBaBBBBBaaaBaaBBaiaaBBBBBBaaaaBaaaiaaaaaBaBBBaaaaaBPBBa 



i aaaflBaaaaBBB 



I aBBaBBaBBaiaBaaBaBPBBaaaBPBBBi 
I ■BaBBaBBBBEaaBBaBBaaaaaBBaaBBi 
I iaaaaaaaaaEaaaaapaaBBBflBBBBBBi 



BPBBBBBBaBaBaBaaBBaMaaaaa aaaaaaapaaaBaaBa 



paaai 

iBBBaaaBaaaBi aaBaaaBaaa aaaaa aaaaa aBBBaBnaBBaaaaBBaaaaaBi 

liBBBBBi 



[aaaa aaaa UBpaappaa aaaaa apaa-Bap aBB uaaa I 
fBBB|.^aa aaaaa aaaai aaaaa aaaaa fiapaiBBaa I 
laaBiaaBaaaaaaaaMiaaaiaiaaaBiaaiMliaaaal 



aaaaaaauiiMaiBBPai BaaaaaaaaaiaaaaapaaBBBaBaBaBBaaaaBaaaaaiBBaaBiaBBaaBaaBaBaBBBBBB8aaaaaaaaaaBaBBaaaBBB|aaBaBaaBiBauBaaBaaiaaaBaaaP|aaiBa 
apBuiaaaaiiaBaBaaai aaaaaauaiiaaaaBaapaaaapaaaaaaaBaaBaaaBaaaaapaaaaaaaaaBBaaBaaaaBBBBaaaaaBaaBuaiaBaataii,iaBaaaaipaaaaaauaB aaa Baaaiiaia<Mi 
.apauailuiEiaiaaaaa aMaaaaaiaaBaaa aaEaaBaaaBBaaaauaaaaaaaBBaapBauaa aaaaa aaaaa auaaaaaaa aaaaa aaaaa aaaaaiai-aiaauBaapaa ua aaaaauupWa paa a 

laaBBaaaapaaaaaaaaaaa aaaaa aaaaa aaaaaaaaaa aaaaa aaaaa aaaaa aaaaa aaaaaaaaaauawaaaauaaaaaBaaaaaaapa aaaaa a aap apaa ipapaaa aaaaa pp Maaaa aaa aaapaP< 

I BaaaaKaai aaaaa aaaaa iaaaaBaaaaBaaaaaaaaaaBaBaaaaaaBaaBaaaaBBaBaaBBaaaaaBaBaBaBaBBBaaaaaaaaBaBaBaiaaaaaimaiaat^BiBaaaBaaaEaaaaiiiBaiaBBaaii 
laiBaaaiaaBaaaaaaBaai BaaaaaaaaaaaaaaBaaaaaaaaaiaaaa aaaaa aaaaa aaaaaaaaaiaaaaaaaaBBBaMaBaaaaaaaaaaaaai aaaaaaat^M aaaaa aaaaa aaaaaaaaaaaaaMai 



laaBiaaBaaaaBBBBBHaBaaaaaaBaBBBBBaaaaaaaaf 'MBBaBaaBBBaaaaaaaaaBBBBBaaaaaiil 
aaai aaaaa aaaaa aaaaa aaaaa aaaaaaaaai BaaaaBaa^k'aaaaBBBBaaaBaaaiBaaBBaaaaBalEil 
aaaaBaBaBiaBaiBuaBaaaaaaaaaBBaBaaaaaaaauaiiaaaBaBiaaBBaaaiBPaBMapauaaal 



gaaaHBBBaaaaaaa fa aaaBBgaaaaaaaaaaaa aaaaa aMaaaaaaaBaaaaaaaBBai 
p- =■ = aBBBaaaaBaaBBaaaaBBaaaaaaaaB' 



■ naaBa aaaaa BBBBBBaawa BBaaBBaBaa BBBBBBaBBBBaaaaaBBBBBaBaBBBBBBBaBaBBBaBB aaBaa— aaa bbbb a BBaaa aaa bbbbbbbmbww ■■■ a am ■ 

I aaaaaaaaaaaaaaaBaaaf aaaaji aaaaa aaaaa Baaaa BBaaBMaPBBaaaBBaaaaBBBBaBaaBaaaaPBBaaaBBaBaBaaaaaaBaaBaaaBBBaapaaaaBaaaaa > vaMaBaMBaaaBappaaaBapppI 
laaaiaalBliBpiilaaaai aaailaaaaaaaaBBBaaaiBaaaaaaaaB aaaaaaaBBB aaaaa aaaaa iaaaaaaaBaaaaaaaaaaB aaaaa aBaaBiBaaaBaBBaaBaaBiaBaaaauaaBBBBaaBuiaaai I 

K bbb aaiai aaaaa aaaaa aaaaBaaaBaaaaaaaaaaaaapaiaaaaaaaaaaaaaaaaauaaaaaaiaaaaaaaaaaaBBBaapaaBaaaaaaaBaBBaaaaaaaaBaaaaaaaaapaaaaaaaaaaaaaiafMrtial 
BBaaaaiiiaaBaaaaai ■aaaiapaBaBaBMaaaaaaaaaaBaaaaBaaiaaaaaaBaaaaaaiaBaaaBaaaaaaaaBBBaaaaaaaBBaauaaaaaBaaaapiaaaaaaaaiaBaaaaaaaaaaaaaaaaaaal 
laauiMBaalaaaBaBaaa ■aaaaaaaaa aaaaa aaaaa aaaBauBaaaaaiaapaaBaaaaaaBaaaaaaaaBaaBBaaMa aaaaaaaaai aaaaa aaBaaiaaaaBBaaaaaaaaBaaaaaBaaaaaaaaBUaBl 



■aapapaaBaBwaaBBaappaa 



aaaaaaa aaBaa Baaaa a 



mwmm mm^mm 

■mifMBBBBaBBMIl 

»flaaamia|i ■■■jiBiaaSp ■■■■«■■■■■■■■■■■■■■■ ■■■■■!■■■■ ■■■■■■■■■■ ■■■■■■•■■■ •■■vial 
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I paniiaBBiBPapaiipaa iBBaaaaaBaaaBBaapBaaBaaBBBaaBBBaaaaBaaBRpaaBpaaBBaiaaaBaBaapaaaBaBBiBiRBaBPPPaaaa'iPiBap^iWRiaBBBBapBBaBaaaaPapBBaBBBBBapil 
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I PBnanp«ai«paVi>.*aap iPaBRaBaaapiPBapaBaBBaaaappBPBapBaaaaapaBRaBaaaBaBaapaBaaBRaBaBPBaBBaaaaaaappBBRarPBrpp jpaBaaBPBBPBBBaPBBiiPaiiapaiaBaaBl 
InpaaBPFPapiaaa- m 2 bpb iaaaapiaaBPaBaaRBaaBPBaBBapaBaaaaaBaaaaaapaaapaBaBaaaBafiBaaBaaaPBBPBBBBBaaaa8aii'iaB8r.pB*’iBaBaaBUafin8aaaaBPianiapBBiaaBaBl 



S aaaatfBPiawaapBBBBB laBBaaaaBRBaaaBaaaBapaBi 
ppialWaiMiBBaBiaB aBapapaaaBaBBaBPBaaapBai 
I appaainai^PB^ ir^aa laaaaEBBBataaaxaaaaEaai 

— aaaaiiiann*« (ri»aa lanBaaBaaiaaRaaBai 

aaaniaa*! ra jp^aa lauaBaBaBBaBaaBaai 



iKBaaaaBaaaaBBBaBaaaaaaBaBaBBaaaaaaaBif aaaBBBBaBBaaaar#^ laaBaaaaaaaBaai 

aapBaRaaaBaBaaBaaaaBaBBaaaaaaaBaBaaBaaappa aaBBB aaap ^/-ppaar — ^ 

aaaaaaaaaaBaBaBBaBBaBaaBaaaBBBaaBaaaEaaaaaaaaBaBaBaa'^apaaaa'. 



■ aaaaa aaaaa aaaaaraaBa paaaa aapaa aaBaaparaa I 
iBniBaBaBiiaaaaBBaaaaBPaaaaaaiaaaaaaaaaal 
I '^aaaa aaaaa aaaaa apaaa aBaaaBaaaa Braaaaaaaap I 
kaaaaaaBaaaaaaMBaBBaBBaaaaaaPaiPaaaBaBaal 

■ aaaBaaBRaaBaaprBaaaaaaaaaaaauPiBaBBaaapBl 

I vaanaaan aaanaaaBB •naBaaaaiBMaaBarBaaaBaBaaaaaBaBBBBaBBaaBBaBaaBaaaBaaaBaaaaaaBaBaBaaa:«aBa'’«aaaBpaaaaaaBaaaaBBBaaBa8aaaaaaaaaBmMiBaBaaaaaaBl 

! aa8parBBir.««B8apPBB ■aaiBaBaaiPaBaBPBBBaBaBaBBaaaaaaaBBaBBaiBaaasaBBBBBBaaaaaBaaaaaBCP^aar ar.BaBap’jaaaaBBBaBaaaBaBBBBaBBaBBBpaBBapppsaBBBaaaal 
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I aaaaa aaaaa r.aaa aaaaa ia8aa8BaaaBaBaBaBBuiBBBiBBBr«a<ia *0888888 aapBaaBaBaBaaBaaBaaBar • .aaaaBpaaaaap^aaaaaaaaaaaaapaaaBapaaapEaaaaiaaaiiPaaaapaaaa 
liaaaiaaaaa^r jaaMaaa laaaiaaaaa aaBaaBBaa'i* aaraaaa ikiiaa*iiaPBaaBaaaaBaBBBBaaBBaaaa*‘;<k..BaBaBraa8BB^aaaaB3aaaaaBaaBBBBaa3iaBaiaBaaaBPfilpUBaaaaBB 
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I aaBaaaaaBBPaBaBBaaBB ■aaaBBaaBaBaBaBBaaBBBBBaaaaaaBaBaaaBBaBBBaaBBBaaar «■ -;,ap*^ aaaaa c^iBb aaaaa aaaaaaBaaa aaaaa aaaaa aaaaa aaaaa aaaaa aaaaa gaaaaB a aaa I 
I aaaaa aaBPBBaaaaaaaaB 18888 88888 88888 88888 8888888888 88888 88888 88888 8888 .*jp«aiBpara BaBRBapaaPBapaBBBaBaaBaiiraBaBaaBaaaappaaaaaaaaappaaipaaBBBaaa I 
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aaaaa paaaa 8888 v lai laaaaaaaBaaBaBaaiatfBaBBaBBBBaBaaaaaBBaBaB^BaBBfiy*': > aaaaaaaaBBaaBaaBaaBBBBaBaaaBaaaaaBaaaaaaaBaaBaaaBaaaBBBBaaaaaaaaBaapal 

I paaaaaaaanaaaaaaaa aBaaBaBBBBaaaBBBBBBBaaBaaaaaBa BaBBBBBa^aaBBvaaBaaaBaaaB aaaaa BPaBBBBBBB aaaaa aaaaa aaaaBBaBaaBaBaaBBaMaaBBaBBaaapaBaaBaBpp I 
BMifaaalffEaaa aapaa fiBaaBBaa8BBBBBPaaaBB3aa8aBBBaaaaaa*:;ya8rr:«8PBapRpBBaifiaaaBBBBaB8BaaBBBaaBBBaBaBBaBBapaBBaBB8aiaaaBBaaBaaBaapBaapia3PBaiB| 
aBtfapiaapiaiBaaaaBBa •aaaBaaaaaaaaaPBppaaBBaBaBB8BBaar:^yr:^appaaaBBaaBBBaaaBaapBBBaaBaBaaaaBaaaaBaBpaBaaaaPBBaBaBBaaaaaaBBBBBaaaaai|Ma8BBapa| 
’jBBaBpaaBBaBiBapPBBapBBBBBBBaaBBiaaaaBppaaB 
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aaaBBaaar:.aaaaaaaBaBBaaBaBBBaBBaBBBBBBBaBBaaaBaBBaaanBBaaaaBBaaBaaBaa aaaaa 



laBaBBaaaaaaBBBBBaaaaaaaMaaBBapal 

laaaBBBaaaaaapaaaaiBBaaEBaaaBaaaal 
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laaaaaRaaaa 
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Ipaaaal 

BaBaal 
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pppapipaBPPBpipiiafBiiBPafBPBpilkpiBUPp 
BBBBBBBBBBBBBBB BBaBBBBBBBBBB«B BBBBBBBBBB BBBBBPiaABBBBBBiBBBBBiiBB BMaB 
BBMaBBBBBBBBaBBaaBBaawBBBaBaBBBBBBBBaaaBBBBBBBBBBBBBMBBaaa BaaMiaa** 

K BBBBBBBBBaBaBBBBBBBBBBaaBBBi BBBBB BaBBi PBaBB BBBBB B«Bill BB»aa BJIBB^ laBiaa 
'aBiBBBBBBaaiBaBaaBaBBBBiBaaBBBBiBBBBBaBBBBBBaaaBBBBaaaBBBBBaaBBBBaBB 
BBBBftBBBBBBBBBaBBBaaaBBBBfaBBBBBaaaaBBBBaBBBaBBaaBBBBaiiBBBBBBBBiiaiBBB 
BaaaaBaBBBBBaaiBBBBaaBBBvaBBBaB BBaaaaBiBBMBBBBaaM amadlBBBaai B»MiiB#«Ba 
BBaBBBBBBB BB«BB BBBVB B BBaB BBBBB BBaaBBBBBa BBBBBMaBB BBBBB BBBBB BBBaaBBMa 

I BBBBBBBBiaBBBBBflBBaBBBBaBBBBaaBBBBBBaBaBaBBaaaBaaaBiBiBBBBilBBaaBiiBB 
BBBBITBBBBBaaBBaBaBa BBBBBBBBBa BBBBB BB aBB B • B BB BBB BB BB aii ipB||ii | B aBB B BBliB 
iBBBaBiBBBBBaBaBBBaBBBBBBBBaBBaiBaaa BBBBBBBBBBBBBBB BB ■ BB |B BBi I BB Bi MBB|P 
iBBaaBaMBiBBBBBaBBaBBBBBBaBBBaBBBBaBBBBB BBBBBBBaBBBBBBBBBaBB BaaBaBBBn 
^BBBBflaBBBPBBBBBBaBBB BBBBBBBBBB aBaBBBBBBB BBBBBBBBBB BBBBIB B«BBB BaBBBBBBBB 
>iBBaiaBBiiBaBaBBBBaBBaBaBBBBBaBBBaBiBBBaiaaBBBBBBBiBBa|i9iiiBBBBBBBBBB 
IBBBBaaaBaBaBaaBBBBaaBaBBaaBBBBBBVBBBBBaiBBBaBiBBBPBB8Bi9BBBBBBBaBBaBaa 

liaBBBBaaaiaaBBBBaBBaiBBBBaaBBB bbbbb bbbbIbbbbb aaaaBaBBBB bbbbb aBBBBaaaaB 
iBBBBBBBfliBBBBBBBBaBBBiaBBBaMBBaBaaBaBaBaaBBBaBBaaB aaaaa BBBBB aBBaBBaa-aB 
IBBBBBaBBaaBaBBBaaBBB BBBBBBBaaBBBBaMBaaBBBBBBBBBBaBBaBBBBBBaBBBBaBBBBBB 
I BBBBB aBBBji B»aaa aaBaa BaBflBBBBB a BBBBiBBBBB BBBBB BBBaaiBBB a BB ala BBBBB BBBBB 

S BBBBBBBBBi— ■■■■■aip — B BBBBiBBBBBBBBBi jBBBBBBBBBBB BBiBiaBB BBBBB BBBpa 
BBBBiBBBiBBPBBBBBBi BBBBB BBIBBBBBBBBBBBBpiaBBB BBBBB iBBBBBBBBBBBBBBBBiiB 
BaBBlBiaa bAbB BBBBB BBUB bbbbb BBBBB BBBfli BBBBB BBBVB iflBrai a aipaa iBBBB BBiaa 
IBBBBaBBBBB BaBBB BBaBB BBBBB BBBBB BBBBB BBBBB BBBBB BBB BB BBBBB BBBBB BBBBBBBBBB 

3 BBBaaBaBiBiBBBBBBaBaBBBBaiBBBBBaB8iaBBPBBaBBaBaBBaBaBBBBBiBBBBBaBaiaB 
BflBBBaiBB BaBBB bbbbb bbbbb BBBBB BBBBB BBBBB BBBBB BBBBB BBBB aBBBBB BBBBB bbbbb 
I BBBBB BB Baa BBBBB BBBBB BBBBB bbbbb BBBBB BBBBB bbbbb bbbbb BBBBBBBBBB BBB i a BBjia 
I BB BBB BBBB B B Abb BBBBB BBBBB BB aa a BBBBB BBBBB BBBBB BBB«i BaBBB BBBBB BBBBB BBBBB 
I bbbbb BBaBB BBBBB BBBpa BBBBB BBBBB BBBBB BBBBB BBBBB fBBBB BBBBB BBaaB BBBBB BBBBB 
I BBBBiaBBfaBBBBBBBBBB BBBBB BBBBB BBBBI BBBBB BBBBBiaaBB BBBBB BBBBB aBBBB BBBBB 
I BBaaBBBaiB BBBBB BBaBB BBBBB BABB ■ BBaBB BBBBB BBB BB BBaai B B B bI B« P ■■■P ■■ BBB 

iMaaaBBBaBauaBaaaaBaBaaBBaBBflpBaBBBBaBB pbbbb Baiaa bbbbb vaaaBBBBBppBBBB 
iBBaaBBaaBB bbbbb aBBaaBaBBiBaBaa bbbbb aaflaa bbbbb bbbbI a aaBBBBBia bbbbb BaaBa 

I BBBBB PBBM BBBBB BBBBB BBBBBBBBBB BBBBB BBBBB BBBBB BBBBB BBapB BBBBB BBBBB B B BBB 
liiiBBiaMPPAaPP**«iiPBBBBBaBaipBBB9BaBaBBBBBaaBBBi9BBaBBiBBBiBiviiBaBa 



iBBBpBBifBBBaaaBaBBBflBaBaBaBBBaBaBBaaaBiBBBaiaBBBBBfaiiBBBaaBaBa 
)BBB BBflIBBaBBBB BaBaBBBBflB BBBBB BBBBB BBBaaMBflB BBBBB BBBBB BBBBB BBB BB 
IBBBBBBBBBBBUBBBBBBBBBB BBBBB BBBBB BBBBBBBBBB BBBBB BB BBB BWBPB BBBBB 
IBBB BBBaaiBapi iBaaBBBBBB BBaflBBBaaB BBaBB aaBiiBaaBBBBBBBPPBBaaBBBB 
i8Bp9BBaBiBBBBaaflBaaBBBaBaBBBaaaaBBBaBaaBBaBaBBBBaBBB|BBBBflB«BB« 
iBBi BBBapiBaaBaaBaaaBBBBBBBaaaaaBaaBaBBiBaBaaBaaaBBBaiaBBsaBBBBB 

IBBB BBBBB BBBBB BBBBB BBBBB BBBBB BBflMiaaaBBiiBBBB BBBBB BBBBB BBBBB BBBBB 
IBBB BBBBBBBBBB BBBBB BBBBB BBBBB BBBBB BBBBfimaaaBBBBBBBBa Bbbbb bbbbb 

ibbb B aaBBBBaBB bbbbb BB aBB BaBaaaiBaBaBBfliiaBBiBBBBaBiflBfBBBBaiaaai 
iSmb BBBBB BB aBaBBBMBBaBapaBBaPaiBBBBBBaBBBaaBBaBBBBBaaiiiBBaBaflBa' 
IBBB aBBBBaBaaaiflaBflaBBBaBBaaaBBBaBaaaaB BBBBB BBaBBBBaBaBaaBBBaaBB 
taai BaBLBBaBBBBBBBBBaBBaBBflflaaiBBflB BBBBB BBBBB iBBBaBiBBaBflBBBBBflBfl 
tBBB BBBBBBBaBB BBBBB BBBBB BBaaBBBBaB BBBBBBBBBB BHBBBB BBBBB BBBBBBBaBB 
IBBf iiBaBaBBaBBBaBBBaaaiBBaBBaBBaBiBBBaBBBBBBBBBPaBBaaiBBBflBBBBB 
IBBB aBBBBBaBBBBBBBBBBBBa BBBBB BaaBaiBBaBaaBBaaiBaaBBBaiiflBBiiaaBB 
IBBB BBBBBBBBBB BBBBBBBBBB BBBBB BBBBB BBBBBB-BBBB BBBBB BBBBBi|BBBBiaBBB< 
iBflaBaBaBaBBiaBaBBaaaBBBBBaflaaaBBBBBBBaABBaBaBBBBaBBiEBBBaBBBafl 
IBBB BBBBBBBBaa BBBBBBBBBB BB BBBBBBBBBBBWBBBBBB BBBBB BBBBB BBBBB B B BB B 
I BBB aBaMaaflBBBBBaBBBBaB BBBaaaaaBBBflBaaBBaBB BBBBB BBBBB BBMBBBWfii 
laaaaBaBBBaBaaiaBBBanBflaaaBBBaBaaaBaBBBBBBBaBBaaaBBBBr 4 ^ 8 ir,^k 
laaaBBaBaBaBBBBBBaaaBiBBBBaaBaiBBaaBBaaaBBaaaBBaBBaM Ml m 



taaaa BB BBi BaBBB BBBBB BBBBiBBBMBBalifl tBBB 
.BBBB BBBBI iaBaBBaaBB BBBBi BBBBB aaaJiiBBBBB 
'BBBBBBBaaBaaBaBBBBBBBaaaBBBBPPBnBaBBBa 
.^BBBaBaflBaBBBBBBBBBBaBaaBBiBiaBBBBBiBBB 
IBUB 8 BBBB BBBBB BBBBB BBBBBBBBBBBBBBB BBBM 
IBBBnBBBBBiBaaBBBBBBBBBBBaBBBBBBBBaiBBil 
B« iBl BBBBBBBBBBBBifBBBBBUBBBBBai 

BB laipBa' ”^EBaBBBBBBaaaaifliM|BaaBBBBBa 

BB IB|»»B 1 Bk BBB BBBBB BBBBB BBVlaaBllBlBBrB 
I BBMB B B a a B BB B a a B B B B B B B BBB BB B a B BBB B B B BBB B 
IBBBB BBBBB BBBBB BBBBBBBBBB&BlaaBBBBaBB BBB 

tBBBBBBaBBBBflBa|B9aBBB«BB9i«»B|MBBBaiBa 

is:::s::u::u3:KuiuaKK:!KK::K: 

IB a B a BBB BB bbbbb BB BitB BBMB a BBBB BU BB BB BB B 
IB a BB a B a BB BB BB a E BBlii B*B»#B B BBB I bbIN BB a a I 
IBBBBBBBBiiBBBB BBBBB BBBBB ILiBBBPBBBBPBaBi 



aBBBaBaBaBiflBaaaaail BBBBI 
BBBBBBBflBB BBBBBBBBBB BBBBI 
BBBaBaaaaaBaflBBBBaBf paBBi 
' BBaBB BaaaaBaaBBBaaai BBBBI 
PBBBB BBBBB BaBBB BBBBB BBBBI 
BBBaBaBaBaBBaaaBBaBBaBBBi 
paBBBBBBBB pBBflflBBBBB aBBBI 
|B 5 aBBiiBia§BBB|aa 5 Ba BBBBI 
iBaBaaaBaa pBaaiaBaaB BflBBi 
iaBBBBBBBaiaBaaaBaaBBaaai 
BaBaaaBBaiflaBBBaaBaBBiBai 
BBBBBBBBBB BBBBBBBBBB BBBBI 






' PBBBB BBBBfPiP BBBBI 

issurizHiiuSsKi 



liKini 



BBBBB BBBBB BI 
BBBBBBaBBBBI 
BBfBaaBaflBBi 



i:R3tEI 



flBBBBaaBBB BBBBB BBBBB aaBaBaBBBaaaaBBBBBaaaBaBa BBBBB aaBBaaBBBa BBBBBBBBBB aaBaBBBBBBBBBBBiBBMBBi..«BlBpa BBBBB ■■■Q 
BBBBB BBBBB PBaaBBaBaaaBBBaaBaaB BBBBB aaflaa BaBflBBflBaB BBBBB BBBBB BBBBBBaaaBBBaaBEflBBB BBBM BBBBB iBaaiBMBBPPBBBailBM 
BBBBB BBBBB BBBBBBBBBB aaBBBBBaBBBBBBBaaaBB aaBBaaaBBB BBBBaBBBBaBBBBBBaflaaBBBBBBBBBa BBBBBBBBaa iBaaiBBiBBiiBBalBB^ 
BBBBBBBBflB BBBBBBBBBB 18888 88888 BBBBB BBBBB 8888888888 B BBBB BBaBB BBBBB BBBBB BBBBB BBBBB BBBBB BBBBB BBBBiBBBBB iBBBB B bIBB I 
BBBBB BBBBB BBBBBBBBBB PBBBB BBBBB BBBBB BBBBB BBBBB BBBBB BBBB B BBBBB BBBBB BBBBB BBBBB BBBBB BBBBB BBBBB BBBBB BBBBB BBBBB IPB B B I 
BflflflaaaaflB BBBBB B.BBBB fBBiBaBBaaaBiBBaaaBaBBBaBaflBBBaaavaBaflBaaaBBBBBaBa BBBBBBBBBB BBBBB BBBBB BBBBB BBBBB PBaaaiEBBBI 
BBBBBPBflflBBBar B' ■BaaBBBBBBaaBBaaaaaBflaBBBaBBfla BBBBB BBBBB BBaBB BBBBB aBaaBBBBBB BBBBB BBBBBaBBBaBBBaBBflBBBaBBBa 

e BBBaBaBBBBBB if BB II.B 1888888888 BBBBBBaBBB 8888888888 aaBBBBflBaB 8888888888 BBBBB BBBBB BBBBBBBBBB flBBBBaaaBBpaBBB BBBBB 
VBaaBaaaaBBi a *^b':jb BBBBaaaBBa bbbbb bbbbb B aaaa bbbbb aaBas bbbbb aaBaa bbbbb bbbbb bbbbb bbbbb bbbbb bbbbb bbbbb bbbbb iaaBBi 

BBBBBBBBBB BBBBBBBflBB IBaBBaBBaB BBaBB BBBBB BBBBBBaBBB BBBBBBBBBB BBBBB BBBBB BBBBBBBBBB BaBBBaBaaBBBaBBBBBBa BBBBB BBBBB I 

aflaBBBBaaBBBaaaaaBBB iBBBaaaBBB bbbbb bbbbb B aaBBaBaaB BsaaBBaaBB BBBaBaaBaaaaaBBBBBBBaBBaBaBBBB bbbbb aaBaa bbbbb bbbbb 

BBBBBBBBBB BBiBiBBBBB BBBBBBBBBB BBBBB BBBBB BBBBB BBBBB BBBBBBBBBB BBBBB BBBBBBBBBB BBBBB BBBBBBBBBBBBBBB BBBBB BBBBBMBBa 
BBBBB BflBaB BBBBB Eaaifl IBBaBSBBfla BBBBB BBBBB BBBBB BBBBB 88888888 88 BBBBB BBBBB 88888 BBBBB BBBBB BBBBB BBBBB BBBBB BBBBB BBBBB I 
BBBBBBBBBB aaflBB BaBBB ■aBaBBaBaBBflBBaBaBBBBBBBBBBBBaBflBBBBBaBBaBBBBBBBaBBBBflBBBBBa BBBBBiBBBBBBaBBBBBflBBaaBaBBaBB I 
BBBBB BBB P 4 8888888888 BBBBBBBBBB BBBBB BBBBB BBBBBBBBBB BBBBB BBBBB BBBBB 888418 BBBBBBBBBB PBBBB BB BBB BBBBB BBBBB fBTBBB B BBBf I 

..4BBSBBBBBB 1888888888 BBBBB BBBBBBBBBB BBBBB BBBBi BBBBB BBBBB BBBBB BBBBB BBBBB BBBBB BBBBB BBBBrB BBBBB PBBBB BBBBB j 

^Baaraf ««IBB 4BBBBBBBBB bbbbb bbbbb bbbbb bbb bb BBBBBBBMBBBBBBBBBBB BBBBBBBPBB bbbbb bbbbb bbbbb bbbbb aBiWiaPBBBBI 
BBBB.^r iB'IBB IBBBBaBBBB BBBBB BBBBB BBBBBMaaPBBaaaBBBaBBBaBBaflBBBBBBBBaBEBaBBBaBMBBBaBBBa BBBBB apBBB»B» 
IBBBB'« ji •^imm BBflBBBflBBBBaBflaBBBBBBBBBBBBflBBBBaBBBBaaBBBBBaBBBaBBBBBBBflBBBBBBBBBaaBaaBBiBBaBBalBBBBBBaaBI 
ra BBaBBBBBBB BBBBraaaaaBBBBBaaaBBB BBBBB BBBBB BBBBB BBBBB bbbbb BBBBB BB aBBBBBBB BBBBB BBBBB bbbbb BBBBB BBBBB BBBBBI 
IB BBBBB BBiBB IMBBMBBBBBBBBBBflBBBBBafl BBBBBBBfliiiBiflB iflBaBBBBBa BBBBBBBBBB BBBBBBBBBBBBBCBBIIBBP BBBBI BBBBB 
IB BBBBBBBBBB BBBBBiBBBB BBBBBBBBBB BBBBB BBBBB BBBBB BBBBB BBBBB BBBBB BBBBB BBBBB BBBBB BBBBB BB BBB BmBBB BB-PpP BB pHi I 
IP iBBBBBBaaB laBBaBBaafl BBBBB BBBBB BBaBB BBaBBBBBBB BBBiBBaaBBBaBPB BBBBB iaBBaBBaBaBBBMiBaBaaBaBBaBBBaapB AM 

• ■aaBBaiffBB ■BBBBBBBBB bbbbb bbbbb bbbbb bbbbb bbbbb bbbbb BBBBBBBBBB bbbbb bbbbb bbbbb bbbbb BBB aiBBBBB bbbbb b b bbb I 

NIBBBCB BBBBB BBBBB BBBBB BBBBBBBBBB BBBBB BBBBB BBBBB BBBBB BBBBB BBBBB BBBBBBBBBB BBBBB B BBBB BBBBB BBBBB PBBB BBB BBII I 
^PBBBBiMBi apBBBBBBBB aaaaaBBBBB BBBBB BBBaBBBfliaBBBBB BBBBB BBBBB BBaBBBBBBB BBBBaBBBBB BBBBB BBaBB BBBBB BBBM I 
> <Baar.4ir i^BB •iBBBBBBaBBBflBBBBflBBBBBBiaaBBiBBaBaBBBBBBBBBBBaBBBBBBBBBBBaBaBBBBaBBaf bbbbb bbbbb BBBB«BaiBBI 
IB BBB .^B ti BB IBaBB BBBBB BBBBBBBBBB BBBaBaBflBBBaBBBaaaBB BBBBBBBBBB BBBBB BBBBB BBBBBBBBBi BBBBBBBBBB BBaBBBBBK| 
w BBB^*’ B*'^B BBBBBBBBBB BBBBBBBBBB BBBBB BBBBB BBBBB BBBBB BBBBBBBBBB BBBBB BBBBB BBBBBBBBBB BBBBB BBBBB BBBBBB BBBI I 
-^BBBBBBBBBB I BBBBBBBBB 88888 88888 aBBBBBaBaa BBBBBBBBBB BBaBBflBBBB BBBBBBBBBBBBBBB BBBBB BBaBB BBBBB ■■BBBBBBBB j 
lABBBBBBBflflB 4888888888 BBBBB BBBBB BBBBBBBBBB BBBBB BBBBB BBBBB BBBBB BBBBBBBBBB BBBBB BBBBB BBBBBBPPPiPPPpifPi»P’ 

IBBB •'BBBRiBBBaa 4888888888 88 888 88888 8888888888 BBBBBBBBBB BBBBBBBflBB BaBBBBflBBBBBBBaaBBBB BaBBB BBBBB BBBUBBaar 

' ^BBiaiBBBBB BBaBBBBBBB BBBBBBBBBBBBBBB BBBBB BBaflBBBBBaaBBaBaaBBB BBBBB BBBBB BBBBB BBBBB rB^^BBUBBrafl^B ^PfP^i 

BaiBBBaBBB BBaiBBaaBa BBBBBBBBBB BBBBB BBBBB BBBBB 88888 8888888888 BBBBBBBBBB BRBBB BB*«nP .8 BB'/ ‘ft Mi «ll 

'BflBBBflBBBB BBBBBBBBBB BBBBBBBBBB BBBBB BBBBBBBBBBBBBBB BBBBBBBBBB BBBBBBBBBB ^ BBBBpBI ‘ « BU i #» fl VP pB B »Bt p^>i4BPBB I 
iBBBBBBBBB IBBaBaBBIIB BBBBBBBBBB BBBBB BBBBB iaflBBBaaaBaaBBBAaaBBBBaaB BBBBI •'JBBBiaBBBBBBiBBBBBBBBBPiBMBfl 
BBBB«'*1P'«Ba BBaiBaBBaa BBBBB BBBBB BBBBBBBBBB BB BBB bbbbb BBBBIB bbbbb BBBBp BBBBB BBBBB BBBBi BBBBB BBBBB BBBBWBBBBi 
iBBBB4P4«B4 4BBBBBBBBa BBBBB BBBBB BBBBBBBBBB EaBaBBiflBa BBBBB BBaBB BBBBkBBrBB BaBBaBBPPB».XiBBBBaa«PBP.V ^801 
3BBBI BP^ BB BBBBaBBBaBBBBBBBMBBBBBBaBaaaiEBaflBaBBflaBBBBBaBflflaBBBflaaBBBaBBBBBBJi*iB'l4H BaBBBf r^W IBBfiBB BBl 
BBBBBBBBBB ■BBBBBBBBB BaBaaBBBaBBBBBBBaflBBflaBBBBBBBB BBBaBBBBBB BBBBB B iBBBBBBpB*^ IB ^ •BBpBBBBBI 

BBBBBBBBBB ■BBaa9BaBaEBBaaBBaaBEBaaB8aaBBEBBBiUBaBBBBB9aaBflBaBaBBbBBB8B»*«aBB*^BBB i f;.BBBP«B BBBBBBBBBB 
BBBBiBBBBB BMPB BBBBB 8888888888 8888888888888*8 88888 8881888488 88 88088*' l»«BBBBBiBBP BBBBB iBBBBBiBBBMajB 
BBaBBBflaBB 1888888888 BBBBB BBBBB BBBBBBBBBB 8888888888 BaBBBBBBBB BB4tL4lBBaBB BBBBBBBPr.t BBBBB BBB«0 lB4BBrifBBr. 
'BBBBBBBBBB BBBBaaBBBaBBBBBBBflBBBBBBBBBBBB4WBBBaBaBBBflBBBBBBBBBBBaaBBflBB8BBBB8B Bl./^1 MBBe!3B«1 IlCBBti i.' B'« 
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